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ABSTRAC T 
Sel ec ted t i s s ues  were c o l l ec ted from bl ack bears  i n  the Smoky 
Mou nta i n s  between  May 1 976 and September  1 980 . Informa ti on re l ated to 
t he patho l ogy of  bears was accumu l a ted and a n a l yz ed . Spec imens were 
obta i ned from 290 bears . 
Patho l og i ca l  s tud i es i nc l uded who l e bl ood a nd serum bi ochem i c a l  
parame ters , a paras i ti c  and  i n fecti o u s  d i sease survey a nd gross  and 
h i sto l og i ca l  eva l uati on of ti ssues  o bta i ned fro m  pos t  mo rtem exam i na ­
t i ons . Who l e  bl ood spec i mens  were a n a l yzed for percent ce l l vo l ume 
( PCV ) , hemog l obi n ( HGB ) , red bl ood ce l l cou n t  ( RBC ) , whi te bl ood c e l l 
count (WBC ) , p l a te l et cou n t ,  e st ima ted sed i menta ti on ra te ( ESR ) , and 
ret i c u l ocyte count. Ca l cu l a t i ons  were determi ned for erythrocytes 
i nc l ud i ng mean  ce l l v o l ume (MCV ) , mea n corpusc u l ar hemog l obi n (MCH ) ,  
and mean co rpuscu l ar hemog l obi n concen trat i o n  ( MCHC ) .  One hundred 
e i g h ty-one peri phera l bl ood smears were s ta i ne d  and hematopoi et i c 
t i s su es were exami ned mi croscop i cal l y  to determi ne norma l ranges  and  
i rregu l ar i ti e s  of patho l og i c  s i gn i fi cance.  Di fferent i a l  cou nts  of  
leu kocytes  we re performed to determine re lative a bund an ce of cell 
seri es  types . Eryth rocytes  were exam ined for i rregu lari t i es i n  
hemog l obi n  concentrati on , prema tu ri ty , i nc l u s i on bod i e s ,  a nd stru ctura l 
i n teg ri ty .  
One hundred thi rty sera samp l e s  were ana l yz ed for 2 4  bi ochem i ca l  
parameters  i nc l ud i ng g l ucose , bl ood u rea n i trogen ( BU N ) ,  creat i n i ne ,  
BUN/crea ti ni ne rati o ,  sod i um ,  potas s i um ,  c hl ori de , ca rbon  d i ox i de ,  
i v  
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uri c  ac i d, ca l c i um, phos phoru s ,  tota l pro tei n, a l bum i n, i ron,  
c ho l es tero l , trig l yceride, a l ka l i ne phos pha ta s e, l ac ti c dehydrogena s e  
( L DH ) ,  s erum g l u tami coxa l acet i c tra nsami nase  ( SG OT ) , crea t i nine 
phosphoki nase  ( CP K ) , tota l b i l i ru b i n ,  g l obu l i n, and a l bumi n/g l obum i n  
rat i o .  El ect ro l yt i c  ba l ance wa s a l so ca l cu l ated . Sta ti s t i ca l  tes t s  
were performed o n  data for norma l va l u e a nd a bnorma l v a l ue  a s soc i at i on s  
o f  patho l og i c  s i g n i fi cance.  
Uri na l ys i s  i n c l ud i ng b i ochemi c a l  and m i c rosco p i c  observat i on s  
was performed o n  8 u r i ne s pec imens co l l ected from immob i l i zed bea rs . 
Ant i body t i ters for 5 s erovars of Leptospi ra i nterrogans  were 
determ i n ed from s era samp l es from 240 d i fferent  bears . F i fteen bears  
were reacto rs ( > 1 :5 0 )  for  h· can i co l a,  36 bears  ex h i b i ted titers for 
h· i c terohemorrhagi a e, 1 0  were  reactors  for L .  pomona , 2 were rea c tors 
for h· gri ppotyphosa ,  and  1 bear  had  a t i t er for h· hardjo . A tota l o f  
64  bears were rea c to rs ( 26 . 6% ) . N i ne bea rs were reactors for more tha n 
one  s erova r .  
One hu nd red sev en ty-ei g ht bears  were tested s ero l og i ca l l y  for 
can i ne d i s temper v i rus . Fi fty-two reactors ( 29 . 2%) were d etermi ned for 
1 978-79 bu t no  reacto rs were  fou nd i n  1 97 7  ( n =4 7 ) .  
Ant i body t i ters were exami ned for 2 s erotypes of Bru c el l a .  Two 
hundred forty bears  were t ested for Brucel l a  can i s and 67  were tested 
for B .  a bortus ;  n o  rea c tors were determ i ned . 
S i x ty-s ev en s era s amp l es were s ubmi tted for anti body t i ters  to 
i nfect i ous bov i ne rh i no trach ei t i s ,  swi n e  parvov i rus ,  a nd p s eudorab i es .  
Al l specimen s  were co l l ected du ri ng the 1 9 78-79 p eri od . No  reactors 
were foun d .  Sixty samp l es were negative for canine parvov iru s 
titers . 
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Attempts to c u l ture Bordetel l a  bro nchisept ica  from 42 n asa l swab 
specimens were negative . Fifty sera sampl es were tested for Bordete l l 
a n tibodies  but no reactors were observed .  Forty-two sera , nasal , and 
recta l specimens were negative  for swine inf l u enza . 
Whil e performing who l e  b l o od cel l morphol og ic observ a tion s ,  
microfil ariae of  Dirofil aria u rs i  were observed . A tota l of 205 who l e  
b l ood sampl es were examined fo r t he presence of microfil aria . One 
hu ndred s ix ty-eig h t  (81 .9%)  of  the samp l es  conta ined  this para s ite . 
O n l y  1 0  dia p hragm s pecimen s  were avail a b l e  for determina tion of 
Trichinel l a  spiral is l a rvae ; no l arv ae  were found.  
Ve ry l itt l e informat ion  wa s obtained from the post mo rtem 
examination  of 1 0  bear carcasses . Fifty- three carcas ses or  carca ss  
remnants were examined in the fie l d .  Rad io l ogic examinatio n s  were 
perfo rmed fo r determina t ion of the presence of l ead or other artifacts  
rel a ted to il l ega l  hunting ac tiv ity . Forty carcas ses were determined 
to hav e been il l ega l l y  kil l ed .  The use of  rad iol o g ic techniques to 
a s s is t  in the post mo rtem exam ination  of wil d l ife proved to be a 
va l ua b l e too l . 
The preval ence of antibody titers to infectious diseases and 
the presence of Q.  ursi prov ided information on the conditiona l s tatus  
of bears . A descriptive epidemio l og ica l approach to the tempora l and 
s patia l aspec ts of the observations wa s u sed . Based on the informa ­
tion accumu l a ted, the bear popu l a t ion  in t he Smoky Mou ntains appears 
v ii 
to be i n  good condition . The inf l u ence of i nfect i ous disea ses is 
i napparent . Deve l opment of wil cl ife forensic tec h niques and  their 
determina t ions  prov ided additional  in forma tion previou s l y  not avail a bl e 
for t he protected bears in t he Grea t Smo ky Mou ntain s  Na tional  Pa r k .  
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CHAPTER I 
I NTRODUCT I ON 
I n  the ea s tern Uni ted States the urs i ne fam i l y  i s  represented by 
the b l ack  bea r ,  Urs u s  ameri canus , a n  an ima l that symbo l i c al l y  repre­
sents wi l d erness and a s soc i a ted va l u es .  B l ack  bears o nce i nha b i ted 
a l most a l l t he  fores ted areas  of  North Amer i ca .  Des tru ct ion  of habi ta t 
and  i nd i scrimi nate s l aughter by peop l e resu l ted i n  reduct i ons  i n  
popu l at ions , espec i a l l y  i n  the ea stern Un i ted Sta tes . The Great  Smo ky 
Mounta i n s  Nat i o na l Park ( GSMN P or  Pa r k )  probab ly  has the  l a rg es t 
pro tected popu l a t i on of bears  i n  the southeastern Un i ted States 
( LaFol l ette 1 974 ) .  
The dec l i ne i n  bears  fortunatel y ha s s t imu l a ted at tempts to 
d ev el o p  more consc i ent i ou s  efforts to conserve thi s l a rg e ma mma l . 
Pub l i c  atti tu des are c hang i ng from con s i d er i ng the bear a pes t  spec i es 
to recog n i z i ng i t  a s  an an ima l wi th u n i q u e  aesthet i c  qua l i t i es .  The 
need to better ma nag e bears  ha s resu l ted i n  accel era ted res earch to 
obta i n  bas i c  da ta ( Schnoes and S tarkey 1 978 ) . Ad equate i nfo rma t i on on 
whic h  to ba s e  management po l icy i s  scarce, particu l a r l y  in subject 
area s  of  cov ert morta l i ty fac tors s uch  a s  i nfecti ou s and para s i ti c 
disea s es .  
Addi son  ( 1 976 ) documented the b i o l ogy o f  D i rofi l ari a ursi  i n  
b l ack bears i n  Ontari o .  Helm i nth and arthropod para s i tes of b l ack  
bears i n  central Ontar i o  were descri bed ( Add i son  et  a l . in  pres s )  and  
Bowmer ( 1 973 ) documented urs i ne tri c h i nos i s in  Bri tis h  Col umbi a .  
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LeCoun t  ( 1 98 1 ) fou nd a l ow numbe r of bears  i nfected w i th tri ch i nos i s  
i n  Ari zona . Paras i to l og i ca l  surveys i n  b l ack  bears have been descri bed 
i n  New York ( Ki ng and Had l ey 1 968 ) and Quebec ( J u n i per 1 978 ) .  I n  the 
sou thea stern Un i ted S ta tes , Hami l ton ( 1 97 8 )  and Crum et a l . ( 1 9 78 )  
descri bed pa ras i t i sm i n  b l ack  bears . Cook a nd Pel ton ( 1 979 ) descri bed 
sel ected i n fect i ous  and pa ra s i t i c  d i seases of bl a c k  bears i n  the Great 
Smo ky Mou n ta i ns Na t i onal  Pa rk. An expan s i o n of th i s su rvey resu l ted i n  
th i s researc h effort wh ich  i nc l udes a n  i n i t i a l  survey for sel ected 
i nfec tiou s d i seases never reported before for wi l d  b l ac k  bears . 
Ex tens i v e  resea rch has  been conduc ted o n  b l ack bears i n  the 
Smoky Mou nta i ns s i nce 1 969 . Stud i es have rel a ted to popu l a t i on cha r­
acter i s t i c s ,  movements, a ct i v i ty pat tern s , popu l a t i o n  dens i ty ,  food 
habi ts , den eco l ogy , and capture and i mmobi l i za t i o n  ( Ma rcum 1 974 , 
Beeman 1 97 5 ,  Beeman and Pel ton 1 980, Burst 1 97 9 ,  Eagar 1 97 7 , Eag l e  
1 979 , Garshel i s  1 97 8 ,  Garshel i s  and Pel ton 1 980 , 1 98 1 , and Johnson 
and  Pel ton 1 979,  1 980a, 1 980b ) . Tate a nd Pe l ton  ( 1 980 ) ana l yzed 
huma n-bea r i nteract i ons  of fron t  cou ntry area s i n  the Park . Reproduc­
ti ve stud i es ( Ei l er 1 981 ) ,  b l ood pa rameter s tu d i e s  ( Beeman and Pe l ton 
1 979, Beema n 1 981 , Eu ba nks et a l . 1 976 ) , and ag i ng techn iques  ( Eag l e 
and Pel ton 1 978 ) ha ve cont ri bu ted substan t i a l l y  to the b i o l og i ca l  
i nforma ti on ava i l ab l e  concern i ng bl ack bears i n  t he Smoky Mou nta i ns .  
Knowl edge of  the cond i ti onal status  of a spec i es , es pecia l l y  
t h e  i nfl uences of i nfect ious  a nd pa ra s i t i c  d i seases i s  a n  impo rta n t  
determi nant for i nsuri ng surv i vab i l i ty .  Behav i or pat tern s , 
reproduct i ve  potent i a l , movement ecol ogy, acti v i ty ,  and morta l i ty can  
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a l l be  a l tered by the acute  or  chron i c  i nfl u enc es of d i seases . Si g ­
n i fi cant  l ev el s  of  d i s ea s e  are con s i d ered t o  b e  a fu nc t i on o f  a n  
imba l ance i n  t h e  popul at i on/env i ronment rel a t i ons h i p .  Man i fes ta t i on s  
of  th i s i mba l a nce rang e from a decl i ne i n  reprodu c t i v e  rate to 
mu l t i p l e,  often repet i t i v e  prob l ems a ssoc i a ted wi th nutri ti onal  
defi c i enc i es and i nfec ti ou s  agents ( Schwabe  et al . 1 97 7 ) . Accompanyi ng 
the need for i ntens ive  manag emen t  of wi l d  popu l a t i o ns i s  the  neces s i ty 
for devel opi ng add i t i ona l  knowl edge concern i ng eco l og i ca l , patho l og i ca l  
a nd epi demi o l og i ca l  a ssoc i a t i o n s .  A mu l t i d i s c i p l i na ry approach i s  the  
most advantageou s method for  devel op i ng knowl edge rel at i ng the impacts 
of  d i seases on wi l d  popu l at i o ns . 
The cond i t i o nal  statu s of bl ack  bears ,  part i cu l ar l y the i nf l u ­
ence  of i nfect iou s and pa ra s i t i c  d i s eases had no t been determi ned .  A 
prel imi na ry surv ey ( Cook a nd Pel ton 1 97 9 )  was i n i t i ated to asc erta i n  
the  s erol og i c  ev i dence of s el ected i nfect i ou s  d i s ea ses and to 
d etermi ne the preva l ence of  D i rcf i l a ri a urs i i n  b l ac k  bea rs .  Add i ­
t i onal  data were col l ected to more comp l etel y document  i nf ect i ou s , 
paras i t i c , and mortali ty fac tors  assoc i ated wi th bears . Limita t i on s  
o n  d i agnost ic  procedures i n  th i s  protected s peci es a l l owed fo r o n l y  
non i nju r i ou s  methods to be  u s ed t o  determ i n e  d i s ease  preval ence .  
Uti l i zat i on o f  anti body ti ters  fo r determ i n i ng the immu nol og i c  res ponse  
to  pa thog ens  was i nterpreted for the s i g n i f i ca nc e  tho s e  pathogen i c  
ag en ts can hav e  o n  bears and other spec i es .  
The objecti ves of  t h i s  s tu dy were to d etermi ne the rol e d i sea s es 
a s sume and o bta i n  base l i ne  data for not i ceab l e  patho l og i ca l  observa ­
ti ons  o f  b l ack  bears  i n  t h e  Smoky Mou nta i ns . No attempt wa s mad e to 
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ex p l a i n  the vari ances of eac h  and every hemato l og i cal  a nd b i ochem i ca l  
pa rameter . Who l e  b l ood and i ts cons ti tu ents were exam i ned wi th  
met i cu l ou s  attempts to  document  abnorma l i t i es both  macroscop i ca l l y  and  
m i croscopi c a l l y .  Res earch o bjecti v es were: (1) i d en t i fy i nfec t i ou s  
a nd para s i ti c  fau na ;  ( 2 )  determi ne t he d i s tri bu t i o n ,  preva l enc e ,  and 
i ntens i ty of i nfections ;  ( 3 )  eva l ua te the pathogen i c i ty of each  
paras i te and i nfec tiou s agent;  a nd ( 4 )  d ev el op  i nforma t i o n  rel at i ng to 
the a s soc i ated pa thol ogy of i l l ega l l y  k i l l ed bears . 
CHAPTER I I  
STUDY AREA 
The pri nc i pal  study area wa s the Grea t Smo ky Mou nta i ns Na t i ona l  
Park, a n  I nternati onal  B i osphere Reserve compr i s i ng 2 , 072  km2 i n  
ea stern Ten nessee and wes tern North Carol i na .  That port i o n  of the Park 
i n  the northwestern quadran t west of the transmou nta i n  road (U . S .  
H i g hway 441 ) a nd north of the  promi nent  ri dge del i neat i ng the s ta te 
bou nda ry was the a rea where th i s  s tudy was primar i l y  condu cted . 
Researc h was a l so conduc ted i n  the Chero kee Na tiona l  Fo rest , 
s pec i fi ca l l y the Tel l i co Ra nger Dist r i c t  bounded by the Tennessee-Nor th 
Caro l i na s tate l i ne , the Tel l i co-Robbi nsv i l l e  Road , and the  Tel l i co  
R i v er .  The  a rea i s  l oca ted between 35°201 and 3 5°47 ' N l a t i tude a nd 
83°051 and 84°201 W l ong i tude i n  B l ou nt ,  Sevi er and Mo nroe count ies , 
Ten nessee (F i g . 1 ) . 
Mos t  of the terra i n  i n  the study area is mou n ta i nou s and 
access i bl e  on l y  by foot tra i l s .  The few improved a nd un improved roads  
are l ocated a t  l ower e l evat ions . Over 90% of  the surface cons i st s  of 
s l ope s  greater than 1 0% (Message from the  Pres ident  1 902 ) . El evat ions  
range 230 m at the i ntersec t i o n  of  the  Tel l i co and L i tt l e Ten nes see 
Ri vers to 2 , 02 5  m a t Cl i ngma n ' s  Dome . 
The Grea t Smo ky and Uni coi Mou nta i ns are part of  the Unaka 
Mou ntain Range of the B l ue R i dge P rov i nce in the sou thern d i v i s i o n  of 
the Appal ach i a n  H i g h l ands ( Fen nema n 1 938 ) . Soi l types in  the a rea are 
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F i g . 1 .  Map of the study area,  the nort hwestern sect i o n  of  t he Great Smoky Mountai ns 
Nat i onal Park and the Tel l i co Rang er D i s tr i ct of the Cherokee Nat i o nal Forest . 
0') 
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soils in the Ramsey series and lower slopes in the Jefferson series. 
These soils are characterized by low water storage capacity, medium to 
high acidity and moderate fertility ( Soil Survey 1 945, 1 953). Most 
parent material is feldspathic sandstone, siltstone, and conglomerate 
from the Ocoee series of the late Precambrian ( King et al. 1 968). 
The vegetation is dense and highly diverse with much dispersion 
of forest types. It includes over 1,300 species of flowering plants of 
which 131 represent native trees, approximately 350 mosses and liver­
worts, 230 lichens, and more than 2,000 species of fungi ( Stupka 1 960). 
The classification by Shanks {1 954) is the simplest and most widely 
used. The remaining spruce-fir is located at the highest elevations. 
Northern hardwoods occupy the slopes below the spruce-fir and the 
exposed slopes within the spruce-fir range. Cove hardwoods occur in 
the sheltered valleys, while open oak-pine stands and heath thickets 
occur on dry exposed ridge tops. Closed oak forests occupy slopes 
with intermediate exposure. Hemlock forest types are found along 
streams and sheltered slopes up to 1,100 m. Much of the understory is 
rhododendron ( Rhododendron maxima ) and mountain laurel ( Kalmia 
latifolia ). Vaccinium spp. and Gaylussacia spp. are common understory 
shrubs in the open oak-pine forest. A few grassy balds are found at 
higher elevations along the prominent ridgeline. 
The Tellico Ranger District is managed for multiple use and 
sustained yield of timber, wildlife resources and recreation. Timber 
is managed under an even aged rotation. The Cherokee National forest 
is considered a wildlife management area, managed by the Tennessee 
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Wi l d l i fe Re sources Age ncy ( TWRA ) .  App rox imately 1 20 km2 of the Tel l i co 
Ranger D i stri c t  i s  managed as  a bear sanctua ry . O ther a reas are 
peri od i ca l l y  open to dog tra i n i ng a nd hun t i ng d ur i ng the fa l l .  
Prec i p i ta t ion  and temperatures vary g rea t l y  wi th el eva t i o n . 
The c l i ma te may be characteri zed genera l l y  as mesotherma l  prehum i d  
warm temperature ra i n  forest ( Thornwa i te 1 948). At  l ow e l eva t i on s  
prec i p i tat i on averages a bout 1 40 em per year , but over 2 2 0  em may occur 
at  the h i g her e l evatio ns . Average a nnua l  tempera ture var ies from l 4°C 
at e l evat i o n s  bel ow 450 m to 8°C a t  e l evati ons  ov er 1 , 900 m wi th a 
temperature gradi ent of 4°C per 1 , 000 m c ha nge i n  el eva t i o n . Mo s t  
prec i pi tat i on  oc curs duri ng l ate wi nter o r  ear l y  spri ng a n d  Jul y­
August .  September and Oc tober  recei ve the l ea s t  preci p i tat i on . 
Lowest  tempera tures occur dur i ng February and h i g hest temperatures 
i n  Jul y ( U . S .  Dep t . of Commerce 1 97 2} .  
There a re approx imate ly  5 9  s peci es of  mamma l s i nhabi ti ng the 
s t udy area , nearly ha l f  of wh ich  are i n  the order Rodent i a  ( Li nzey a nd 
L i nzey 1 97 1 }. Large mamma l s  i n c l ude wh i te- ta i l ed deer ( Odocoi l eus 
v i rg i n i anus ) a nd the Europea n wi l d  hog Sus scrofa ) . More than  200 
s pec i es of b i rds, 23  spec i e s  of snakes , over 7 2  s pec i es of fi s h ,  and a 
tremendous var iety of sa l ama nders are fo und wi thi n the  area ( Na tio na l  
Park  Serv i ce 1 980). 
CHAPTER I I I  
MATER IALS AND METHODS 
Captu re and Ha ndl i ng Techn i qu es 
Bears  were captu red u s i ng Al d r i c h  s pri ng a c t i v a ted sna res , 
mod i fi ed c u l vert traps  cons i s t i rg of 2 ,  50 ga l lo n  barrel s wel ded 
together wi th a n  a ng l e i ro n  door frame a nd a plywood door , and l arge 
tra i l er mou nted cu l v ert  tra ps . Free range i mmobi l i zat ion  wa s 
accompl i s hed u s i ng comb i na t i ons  of Rompun (Xyl a z i n e ,  Haver-Lockhart , 
I nc . , Shawnee, KS ) ,  Ca rbocai ne-V (Mep i vaca i ne hydrochl or i de ,  Wi nt hrop  
Laboratori es ,  New York , N Y )  and Ketaset ( Ketami ne hyd roc h l o ride ,  
Br i sto l  Labora tori es, Syracu se, NY ) .  Dosage l ev el s were i n  a rat i o  
of  1 00 mg Rompu n:200 m g  Ketaset:20 mg Carboca i ne i n  a lyophi l i zed 
m i x tu re admi n i stered 1 .0 cc per 2 2 . 7  kg body wei g ht . O ther 
immobi l i za ti on drug s u s ed i nc l uded M99 ( Etorphi n e  hyd roch l ori de, D-M 
Pharmaceu ti ca l s ,  I nc . ,  Rockv i l l e , MD ) at dosages of 1 . 0 mg/45 . 5  kg and  
Sernyl an ( Phen cyc l i d i ne hydroch l ori de,  Parke Dav i s  a nd Co. ,  Morri s 
Pl a i ns ,  N . J . ) at  1 . 0 mg/ kg aosage l evel s .  Bears trapped i n  Al d r i c h  
s nares o r  free rang e ca ptured were immobi l i z ed u s i ng a Cap-chu r 
syr i ng e  fi red from a C02 pi stol  ( Pa l mer Chem i ca l  and  Supp ly  Co . ,  I nc . , 
Doug l a sv i l l e , GA) . A syri nge mou nted o n  a rod was u sed to immobi l i ze  
bears caug ht in  cu l vert  a nd ba rrel traps . 
Bas i c  b i o l og i ca l  data were recorded for eac h  a n imal  and bea rs 
were marked wi t h  ear tag s a nd l i p  ta ttoos to fac i l i ta te fu tu re 
i denti fi cati on . A fi r s t  premo l a r  was extrac ted for age  determi na t i on 
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fro m tooth s e ct ions pre pared and s ta i ned a s  descr i bed by Eag l e  a nd 
Pe l ton ( 1 978 ) .  
Who l e B l o od and  Sera Prepa ra t i on and Ana l ys i s  
1 0  
B l ood samp l es were col l e cted from the  femora l o r  externa l i l i ac 
ve i n s  i nto  e va cu ated g l a s s  tubes  i n serted i nto a Vacu ta i ner Luer 
adapte r  atta ched to a 20  gauge  need l e ( Becto n-Di cki n so n , Ru therford , 
NJ ) .  In order to obta i n  s era , b l ood wa s col l ected i n  Vacu ta i ne r  
che mi stry tubes  wi th no addi t i ve a nd a l l owed t o  cl ot . Who l e  b l ood was 
col l ected i n  Va cuta i ner tubes wi th E DTA (d i pota ss i u m  s a l t  o f  
ethyl ened i a mi netetraacetate ) a s  t h e  ant i coagu l a nt . B l ood smears were 
p re pared on mi croscope s l ides  at the t ra p  s i te or l ater  from the 
ant i coagu l a ted  speci mens .  B l ood samp l es  were trans ported when po s s i b l e  
i n  s ma l l s tyrofoam cool ers wi th refr i gera nt or i ce added . Al l 
s pe ci men s  were refrigerated i mme d i a te l y  at  the Tre mont  fi e l d  l abora tory . 
Spe ci mens  were t ra nsported e i ther to The Un i ve rs i ty o f  Tennessee 
Center for Hea l th Scien ce s , Depa rtme n t  of  Ped i atri cs C l i n i ca l  
Labora tory or  t o  the Co l l ege  of Veteri nary Medi ci ne C l i n i ca l  Pathol ogy 
Laboratory , Knox vi lle , Tennessee  for fu rther processi ng. Styrofoam 
conta i ners were u sed to kee p  the samp l es  coo l  for add i ti ona l  
t ra ns porta t i o n  to  the  cl i n i ca l  l a borator i e s . Serum sa mp l es were 
ri mme d , cl ots removed and cen tri fuged  at 3 , 000 rpm for 1 5  m i n utes i n  a 
cl i n i ca l  centri fuge ( Cl ay-Ada ms , I nc. , Ru therford , NJ ) .  Serum wa s 
p i petted  and p l a ce d  i n  add i t i ona l  tu bes a nd frozen  for l ater ana l ys i s . 
B l ood s mears were stai ned w i t h  mod i f i ed Wri ght-G i emsa sta i n  
( Da vi dsohn a nd Hen ry 1 974 ) . Hematocri ts or the percent  cel l vo l u mes 
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( PCV ) were d eterm i n ed by the mi crohema tocr i t  method u s i ng cap i l l a ry 
tub es ,  a mi croh ema to cri t centr i fu ge, a nd a n  abcis sa reader (C l ay-Ada ms ,  
I nc . , Ru therford , NJ ) ( Davi dsohn and Henry 1 974 ) .  Whol e b l ood samp l es 
were g ent l y t i l ted for at  l ea s t  5 mi nu tes to i ns ure proper mi x i ng a nd 
b l ood was d i l u ted w i th i soton i c sa l i ne a nd p repa r·ed for ca l cu l a t i on  of  
PCV , h emog l ob i n  ( HGB ) ,  erythrocyte cou n t  ( RBC ) , l eu cocyte cou n t  (WBC ) , 
mea n cel l vo l u me (MCV ) , mea n corpuscu l ar h emog l o bi n ( MCH ) , mea n 
corpu scu l a r  hemog l ob i n  co ncen trat i o n  ( MCHC ) and thro mbo cyte cou nt . 
These  va l u es were d eterm i n ed on a Cou l ter Mod el F ( Cou l ter D iagnost i cs ,  
I nc., H i a l ea h ,  FL) wi t h  a n  u pg raded comput eri z ed MCV  a nd PCV  ca l cu l a to r .  
B l ood smears  were a l so prepared a nd s ta i ned wi th new methyl ene bl u e  for 
ret i cu l o cyte counts . Esti ma t ed sed i menta t io n  rates were d eterm i ned by 
u s i ng the Westergren method ( Davi dso hn  and Henry 1 974 ) .  
Two methods were u s ed for d etermi n i ng the  presen ce o f  mi crofi l a r i a 
o f  D i rofi l ar i a urs i  i n  the  whol e b l ood;  1 . 0 cc of whol e b l ood was added 
to 9 . 0  cc of  2 . 0% forma l i n ,  b l ood cel l s  a l l owed to d i s i n tegrate,  a nd 
cen tr i fug ed for 1 0  mi nutes . The superna tan t was poured off a nd the 
rema i n i ng res i d u e  p l a ced o n  a mi croscope  s l i d e  for mi cro s cop i c 
observa ti on of mi crof i l ari a ( Sou l sby 1 968 ) . The s econd  method i nvo l ved 
mi cros copi c  observa t i o n  of  mi crofi l ar i a on  the  stai n ed b l o od smea r .  
Measuremen ts were taken u s i ng ,a mi crometer and co mpa red to speci mens 
supp l i ed by E .  M .  Add i son , Guel p h ,  Ontar i o .  Severa l referen ces were 
u s ed to cha ra cteri ze the d imens i on s  of the mi crofi l a ri a for speci a t i on 
( Add i s on 1 976 , Anderson 1 95 2 ,  Crum 1 97 7 ,  and  Crum, person a l  commu n i ca­
t i on 1 979 ) . 
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Bl ood smea rs were exam i ned under l , OOOx magnifi c a ti on u s i ng a 
l i g h t  fi l tered o i l immers i on l en s  o n  a compou n d ,  b i nocu l ar mi croscope 
( Ameri can  Opt i ca l  Co . ,  Buffa l o ,  NY ) .  Erythrocytes were exam i ned for 
i rreg u l a r i t i es i n  hemog l ob i n concentra t i on ,  prema tu r i ty ,  i nc l u s i on 
bod i es of pa thol og i c  i mportance , s truc tu ra l  i n tegr i ty not refl ec t i ve of 
counti ng methods , a nd i ntra- and extrace l l u l ar i nc l u s i ons  of paras i ti c  
or i g i n .  The presence of nuc l eated red b l ood cel l s  wa s recorded by the 
n umber of  nuc l eated cel l s  pe r 1 00 whi te cel l s  cou nted  ( D i g g s  et a l . 
1 970 ) . 
By d i fferent i a l  cou nt i n g ,  1 00 l eu cocytes were cou nted to 
c a l cu l ate a percentage of each type of ce l l  observed . Parti cu l ar 
a ttent ion  was noted for cel l matura t i o n  i nd i cative  of acute versus  
c hro n i c  i nfec t i on  due  to paras i t i c ,  v i ra l  or  bacteri a l  i nf l uences . 
Leucocytes were a l so observed for tox i c  granu l at i o n ,  i nc l u s i on bod i es , 
and  other cel l ul ar pathol ogy ( D i gg s  e t  a l . 1 97 0 ,  Scha l m  et a l . 1 975,  
a nd  Brown 1 97 6 ) . 
Serum samp l es were ana l yzed for b i ochem ic a l  parameters i n c l u d i ng 
g l ucose , b l ood u rea ni trogen ( BU N ) ,  c reat i n i n e ,  BUN/crea ti n i ne rati o ,  
sodi um ,  potass i um ,  ch l ori de ,  carbon d i ox i de ,  ur i c  ac i d ,  ca l c i um, 
phosphoru s , to ta l protei n ,  a l bum i n ,  i ro n , cho l es tero l , tri g l ycer i de ,  
a l ka l i ne pho s pha tas e ,  l ac t i c  dehydrogenase ( L DH ) , serum g l u tami coxa l ­
ace t i c  transami nase ( SGOT ) , creati n i ne phos pho ki nase ( CP K ) , total  
bi l i ru bi n ,  g l o bu l i n ,  and a l bumi n/g l obi l i n  ra t i o .  El ectro l y ti c  ba l a nce 
was a l so ca l cu l a ted : Na- ( Cl +C02 ) .  Ana l ys i s  was performed on  a SMAC 
Anal yzer ( Techn i con , Inc. , Tarrytown , NY ) at Fort Sanders Presbyteri a n  
Hosp i ta l , Knox vi l l e ,  TN . 
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Urinalysi s 
Ur i ne was col l ected from i mmob i l i zed bears by p l a ci ng a p l a sti c 
bag i n  cl ose  prox i mi ty to the external  gen i ta l i a  and a l l owi ng the 
a n i ma l  to u r i nate a s  a resu l t  of re l axed s ph i ncter mu s cl es i nd u ced by 
i mmob i l i za t i o n  drug s .  The b l a dder  wa s a l s o  mas saged to e nhance ur i ne 
fl ow .  Uri ne samp l es were refri g erated for i mmed i a te trans port to the 
cl i n i ca l  l aboratory for ana l ys i s . B i l i - l abst ix  d i ag no st i c stri ps were 
u sed  to determi ne pH , prote i n ,  g l ucose , ketones,  b i l i ru bi n ,  a nd occu l t 
bl ood ( Ames Co . , E l khart , IN ) .  Speci fi c gravi ty wa s dete rmi ned o n  a 
tota l so l i ds refractometer ( Ameri ca n  Opt i ca l  Co . ,  Buffal o ,  NY ) .  
Approx i ma te l y  1 0  cc of u ri ne was cen tr i fuged at  3 , 000 rpm for 3 mi nu tes , 
the s u pernatant poured off , a nd the res i due  exa mi ned mi cros copi ca l l y .  
Ce l l u l ar t i s sue  and  other a rt i fa cts were reco rded ( Da vi dsohn  and 
Henry 1 974 ) .  
I nfe ct i ou s  D i s ease  Surv� 
Sera s a mp l es  were su bmi tted to the C .  E .  Kord An i ma l  D i sea se 
Labora tory , Nashvi l l e ,  TN for sero l og i c ti ter dete rmi nat i ons . 
Esta bli shment  of  t i ter l e ve l s was a ttempted for the fo l l owi ng 
i nfectiou s d i seases : bru ce l l os i s  ( Bru ce l l a  ca n i s a nd a bortu s ) ,  
l epto s pi ros i s  ( serovars can i co l a ,  i cterohemorrhag i a e ,  pomona , hardjo , 
and gri ppo typho sa ) ,  pseudorab i e s , ca n i ne d i stemper , can i ne parvo ­
vi ru s ,  and swi ne pa rvovi rus . The mi cros cop i c  agg l u ti nati on test  
descri bed by Davi dsohn and  Henry ( 1 97 4 )  was  u sed to determi ne t i ter 
l e vel s for the di fferent sero vars  of Leptospi ra . The merca pto­
ethanol seri a l  tu be d i l u t i on test was u sed to demon strate agg l uti n i ns 
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to Bruce l l a  ca ni s and a bortu s. The i ndirect fl uorescent anti body 
test ( Da vi dsohn  a nd Henry 1 97 4 )  wa s u sed to i dent i fy the presence of 
cani ne d i stemper vi rus ( CDV ) , porci ne parvo vi ru s �  a nd cani ne pa t·vo­
vi rus  a nt i bo d i e s  i n  the bea r  seru m .  
Through  the coopera ti on o f  D r .  Da ve Bemi s and Dr . Pau l  Smi th� 
The Uni vers i ty o f  Tenne ssee Co l l eg e  of Veteri nary Med i ci ne Departments 
of M i crob i o l ogy a nd Rura l Pra ct i ce ,  respect i ve l y ,  tests were performed 
for 3 vi ra l d i seases.  Attempts were mad e  to na sa l l y  cu l tu re 
Bordetel l a  b ro nch i sept i ca u s i ng steri l e  a l umi num s hafted  Cal g i swabs  
( Fi sher S ci ent i f i c Co . ,  P i ttsburgh , PA ) . Swabs were i nserted i nto  the 
nose and  returne d  to the i r  protect i ve conta i ner for refri gera ted 
tra nsport to the l a borato ry .  Ord inary l aboratory med i a  wa s 
i nocu l ated and i ncuba ted at  3 7°C . Ba cteri a l  growth s were i de nti f i ed 
from the med i a .  
The mi cro i mmunod i ffu s i o n  tes t  ( M IDT ) was used  for detect i ng 
pseu dora b i e s  vi ra l  a nt i bod i e s  i n  a modi f i e d  approa ch descr i bed by 
Ba rba ra Perki ns ( p ersona l  communi ca t i o n  1 97 9 ) ,  Department of  Ru ra l  
Pra cti ce .  The sa me test was u sed to dete ct ant i bod i es to 
B .  bronch i sept i ca.  
Attempts  were made to cu l ture swi ne i nf l uenza vi ru s .  
( A/NJ/8/76 ) ,  Hsw/N l a nd (A/V I C/3 /7 5 )  H3 N2 from bears  vi a na sa l a nd 
recta l swabs  u s i ng pre vi ou s l y  descr i bed Ca l g i swab s  ( Fi s he r  
Sci e nti f i c Co., P i ttsburg h , PA)  and s teri l e  da cron swabs.  Sero l og i c  
s tu di es u s i ng a hemadsopt i o n  i nh i b i t i on tes t  were u sed  to i de nt i fy 
i so l ates ( Da vi dsohn and Henry 1 974 , Dr. V i rg i ni a  H i ns haw , persona l  
communi ca t i o n  1 97 8 ) . Sera samp l es and cu l tu re ma teri a l s were 
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sh i p ped  i n  a refri gera ted conta i ner v i a  a i r  ex pres s to the St.  Jude 
Chi l dren's Researc h Hos p i ta l , Memph i s ,  TN where the l a boratory tests  
were performed . 
Pos t  Mortem Exami na t i ons  
Bea rs wh i c h  had been recent l y  ki l l ed or  i n ca pa c i ta ted by 
vehi c l e  co l l i s i ons and u n i ntenti onal  ma nagement  re l a ted mortal i t ie s 
were exami ned i n  the fi e l d  and tra ns ported to The U n i vers i ty of  
Tennes see Co l l eg e  o f  Veteri nary Medi c i ne for  ti ssue ana l ys i s  and  
compl ete pos t  mortem exami na t i o n . T i ssue l es i ons  we re exami ned for 
h i s topathol og i ca l , v i ra l , bac teri a l  and pa ra s i t i c  s i gn i fi cance . 
D i aphragma t i c  musc l e  sampl es were exami ned for Tri ch i ne l l a  spi ral i s  
l arv al  forms us i ng a t i ssue  di gestion  tech n iqu e  ( Da v i dsohn and Henry 
1 974 , Sou l sby 1 968 ) . 
Rad i o l og i c  exami na ti ons on  carca s ses or other a natom ica l  parts 
were performed at The Uni vers i ty of  Ten nessee Col l eg e  of Veteri nary 
Med i c i ne ,  Rad i o l ogy Secti on, for determi n i ng the presence of l ead  or 
other a rt i fa c ts re l ated to  i l l ega l  hu nt i n g  ac t i vi ty .  
Sta t i s t i ca l  Eva l uat i on of Data 
An App l e  I I  (Appl e Compu ter , I nc . , Cupert i no ,  CA ) compu ter 
equ i pped wi t h  64 k of RAM memory , wi t h  a l angu age  card , s i ng l e  d i sk 
dri ve ,  mon i tor , a nd pri nter wa s u sed to prepare, ed i t ,  and perform 
ca l c u l ati o ns . Ca l cu l at i on of means , standard dev i a t i o n ,  rang e ,  
standard erro r ,  a nd S tudent ' s  t-di stri bu t i o n  was accomp l i shed u s i ng 3 
prepackaged prog rams: Stati s t i cs wi th  Da i sy ( Ra i nbow Comput i ng , I n c . , 
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Northridge , CA ) ,  The Data Fac tory (Micro Lab,  Hig h l and  Park ,  I L) ,  and 
V i s i ca l c  (Personal  Software , Sunnyval e ,  CA ) .  References for 
s tat i st i ca l  ana lysis were obtained from Saka l  and Ro h l f ( 1 981 }. 
CHAPTER IV  
RESULTS AND D I S CUSS ION  
A tota l of  290  bea rs i nc l u d i ng carca sses or  a natomi cal parts 
were i nc l uded i n  th i s  st udy . Two hundred twen ty-ni ne bea rs were 
captured l i v e .  Fourteen were cu l vert tra pped , 1 2 3 were caught i n  
snares , 6 0  were free ra nged immob i l i zed, 2 9  we re ba rrel tra pped , and 3 
were i mmo b i l i zed i n  the i r  wi nter dens . The rema i n i ng 60 bea rs or 
carcass  remnants had exp i red . Th i s  projec t began  May 1 9 76 and ended 
September 1 980 . A summary of bea rs tha t were l i ve  tra pped or free 
range captured and i nc l uded i n  t h i s survey can be fou nd i n  Append i x  A .  
Hemato l og i ca l pa rameters are fou nd i n  Append i x  B .  Whol e b l ood ce l l 
mor pho l og i ca l  observati ons  are l ocated i n  Appe ndix  C. Serum b i o­
chemica l  parameters are i n  Append i x  D .  
Numerou s stud ies re l ated t o  cond i ti onal eva l uat ion  of w i l d l i fe 
ex i st .  Rogers ( 1 976 ) studi ed the effec t s  of food avai l ab i l i ty on 
surv i va l , growt h , a nd reproduc t i ve success of b l a c k  bea rs  i n  
Mi nnesota . Di eteri ch  ( 1 970 )  a n a l yzed hema to l og i ca l  va l ues of se l ec ted 
arc ti c  mamma l s  and Franzman n  a nd Leresche ( 1 978 ) perfo rmed blood 
s tud i es w i th  em pha s i s  on cond i t i o n  eva l u a t i o n  of moose . Vau g h n  e t  a l . 
( 1 973 ) d i scus sed a d i sease a nd condi t iona l  b l ood su rvey i n  elk, a nd 
chemi stry and hemato l og i ca l  va l ue s  we re establ i shed for e l k by 
Pedersen and Pedersen ( 1 97 5 ) . Sea l e t  a l . ( 1 97 5 )  prov i ded deta i l ed 
eco l og i c  and metabol i c  i nterpreta ti o n s  of wo l f  (Cani s l upu s )  pu ps . 
Pearson a nd Hal l oran ( 1 972 ) desc ri bed the hema to l og i ca l  profi l es of 
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brown bears , and Lee et a l . ( 1 9 7 7 )  documented b l ood va l u es of po l a r  
bea rs . Comprehensi ve stud i es of e l ectro l y t i c  re l ationsh i ps of 
e l ec tro lytes , red c el l s ,  and pl asma we re descri bed for pol ar bear and 
c ari bou by Ma nery et  a l . ( 1 966 ) ,  and Nel son et  a l . ( 1 9 73 )  descri bed 
metabol i c  changes i n  bears a s soc iated wi th wi nter den n i ng per i od s . 
A ma jo r  o bjecti ve of thi s research was not to ana l yze each 
hematol og i ca l  and b i oc hem i ca l parameter , bu t to descri be a ny noti cea b l e 
pa thol og i ca l  observati ons . Who l e b l ood and i ts con s ti tuents were 
exami ned wi th  meti c u l ous  attem pts  to documen t abnorma l i t i es bo th  
mi croscop i ca l l y  and macrosco p i c a l l y .  
Hema to l og i ca l  Pa rameters 
Hematol og i ca l  pa rame ters were ana l yzed for 1 97 7  ( n :60 ) , 1 978 
( n=6 2 ) ,  a nd 1 979- 1 980 ( n=84 ) .  Resu l ts were cal cu l a ted for mea n ,  
var i a nce , s tanda rd dev i atio n , s tandard erro r ,  mi n imum v a l u e , maximum 
v a l u e , range , and to ta l ( Tab l es 1 ,  2 ,  and 3 ) . Resu l ts we re genera l l y  
s imi l ar t o  those found by Beeman ( 1 98 1 ) ,  Eri c kson and You a t t  ( 1 96 1 ) ,  
Ki ng et a l . ( 1 960 ) , Matu l a  ( 1 976 ) ,  a nd Hami l ton ( 1 978 ) . Ages averaged 
5 . 85 i n  1 977 , 3 . 80 in 1 978 , a nd 4 .2 in 1 979-1 98 0 .  We i ghts  a vera ged  
6 1 . 5  k g  i n  1 97 7 ,  54 . 8  k g  i n  1 9 78 , and 52 . 25 kg i n  1 979-1 980 . 
Red b l ood cel l counts were s l i g ht l y  l ower i n  1 979  and 1 980 
( 6 . 89 x l o3;mm3) than i n  1 97 7  and 1 978 when counts  averaged 7 . 1 5  x 
l o3;mm3 both years . Wh i te b l ood cel l cou nts ( x  1 03/mm3) a ppeared to 
average l ess than Beeman ( 1 98 1 ) fou nd , a nd varied s i g n i fi ca nt ly  
( P  > 0 . 05 )  from 1 1 . 67 ( 1 978 ) to  1 5 . 1 4  i n  1 97 7 . Hemog l ob i n va l ue s  
( gm/ml ) dropped s l i ght l y  from 1 5 . 45 ( 1 97 7 )  a nd 1 5 . 80 ( 1 978 ) to 1 4 . 9  i n  
Table 1 .  Hematological parameters for black bears, Smoky Mountains, 1977. 
White Blood Red B l ood 
Age Weight Cell Count Cell Count Hemoglobin Percent MCV MCH MCHC 
Statistic (Years) (Lbs .) (x103mm3) (x 1 o6rrm3) (�/ml.) Cel l  Volume (JJ3) (��2) (%) 
Mean 5 . 85 135.50 15 .14 7 .150 15 .45 44 .66 65 .00 21 . 59 34 . 56 
Variance 11.98 5742 .66 21.10 0. 590 3 . 50 19 . 90 9.40 1 .40 2 . 90 
s.o. 3,46 75.76 4 . 59 0. 774 1,86 4,46 3 , 06 1 . 18 1. 70 
S.£. 0 . 45 9 , 78 0 . 59 0,099 0 .24 0 . 57 0 . 399 0 .15 0 . 22 
Minimum 0 . 50 23 .00 6 . 00 5 . 580 12 . 50 37,50 59 . 00 19 . 30 30 .71 
Maximum 14 . 50 350. 00 27 . 30 9 . 020 21 .00 54. 40 73 . 00 24 . 35 36 . 60 
Range 14.00 327 . 00 21 . 30 3 . 440 8 . 50 16 . 90 14 . 00 5 . 05 7 . 89 
Total 351.00 8132 .00 908. 50 429 . 250 926 . 90 2681 . 20 3901.00 1295. 68 2075 . 10 
N 60 60 60 60 60 60 60 60 60 
--' 
1.0 
Table 2 .  Hematological parameters for black bears, Smoky Mountains, 1978 . 
White Blood Red Blood 
Age Weight Cell Count Cell Count Hemoglobin Percent 
Statistic (Years} (Lbs .) (x 1 o3mm3) (xl061Tlll3) (9m/ml) Cell Volume 
Mean 3.80 120.93 11 .67 7 .15 15.80 46 . 20 
Variance 7.90 5595 . 40 16.86 1. 70 8.16 70 . 80 
S.D. 2.80 74 .80 4 .10 1 .30 2 . 85 8 . 40 
S . E .  0 . 35 9 .50 0 .50 0 .16 0 .36 1 .06 
Minimum 1.00 45 . 00 2.20 4 .60 9.40 28 . 50 
Maximum 11 .00 500 . 00 21.60 9 . 29 19 .60 57 . 00 
Range 10 .00 455.00 19 . 40 4.69 10 .20 28 . 50 
Total 236 .00 7498 . 00 723 . 80 443 . 31 979 .50 2866.00 
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Table 3 .  Hematological parameters and morphological observations of whole blood from black bears, Smoky Mountains, 
1 979-1 980.  
Age Weight w� R� HGB PCV NSEG NSTAB lYMPH MONO EOS BASO 
Statistic {Years) (lbs.) (x 1 0  3) �xlO 3) (!iP_!!{ml) �%) (%) (%) {%) {%) co {%) 
Mean 4 .20 1 1 5. 14  1 2 . 50 6 . 89 1 4.90 44.1 83 . 8  2 . 44 1 0.30 1 0 . 30 4 . 00 0 . 003 
Variance 1 1 .20 4267 .80 42 . 70 1 .64 8 . 26 7 5 . 9  1 1 91 . 00 1 3 . 20 94 . 1 0  94 . 00 28 . 70 
S.D. 3 . 30 65.30 6 . 50 1 . 28 2 . £!7 8 . 7  34.50 3.60 9 . 70 9 . 70 5 . 35 
S.E. 0 .36 7 . 00  0 . 70 0 . 1 3  0 . 30 0 . 9  3 , 74 0 . 39 1 . 05 1 .05 0 . 58 
Minimum 0 . 50 1 0. 00 5.60 4.44 8. 90 22 . 0  46.00 0 .00 1 .00 0 . 00 0.00 0 . 00 
Maximum 1 4 . 00 350. 00 48 . 90 9 . 1 2  21.40 58 . 0  93.00 1 8 . 00 35.00 3 5 . 00 22 . 00 2.00 
Range 1 3 . 50 340,00 43.30 9.1 2 1 2 . 50 36 . 0  4 7 . 00 1 8 . 00 34.00 35 . 00 22 .00 2.00 
Total 357.00 9787.00 1 068 . 00 586 .40 1 269 .00 3745 . 00 4575,00 208 . 00 876 . 00 340 . 00 240 . 00 2 . 00 
N 84 84 84 84 84 84 64 64 64 64 64 64 
N 
1979-1980. Percent cell volumes (PCV) ,  mean corpuscular hemoglobins 
(��3), mean corpuscular volumes (�3) and mean corpuscular hemoglobin 
concentrations (%) did not differ between years . 
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Estimated sedimentation rates (ESR) of whole blood consistently 
produced similar results, probably due to the decreased mobility of 
erythrocytes which had been refrigerated and a delay in testing. 
Sedimentation rates can be increased due to pregnancy, infection, 
metabolic disorders, cardiac disorders, and numerous other inflammatory 
processes . An accelerated ESR is favored by elevated levels of 
fibrinogen and globulin. Anemia can change the erythrocyte-plasma 
ratios, favoring increased settling of cells (Davidsohn and Nelson 
1974) . Ideally, the test should be run within 2 hours of blood 
collection. Erythrocytes tend to become more spherical and less 
inclined to settle out with increases in time out of the body (Davidsohn 
and Nelson 1974). The average estimated sedimentation rate was 1.31 
mm/hour. Evaluation of viscosity of whole blood must be determined 
under controlled laboratory conditions in order to determine the use­
fulness of the sedimentation rate (Halikas and Bowers 1972}. 
Morphological Observations of Whole Blood 
Stained blood smears furnished an excellent approach for studying 
the morphology of the blood and blood parasites. Red blood cells were 
examined for irregularities in hemoglobin concentration, prematurity, 
inclusion bodies, structural integrity, and intracellular inclusions 
of parasitic origin . Fifty-nine blood smears were examined in 
1977. Most of the cells appeared to be typical, with only minor 
disruptions in cell size, integrity, and hemoglobin concentration. 
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I n  the enti re samp l e  group (n=l 85 ) ,  ret i cu l ar  remnants known as H owel l ­
Jo l l y  bod i es were observed i n  smears from 8 bears o f  vary i ng ages and 
both sexes . The absence o f  a ny cel l u l a r i rregu l ari t i e s  seemed remark­
a b l e  cons i d er i ng the s i ze  and d i vers i ty of the  samp l ed popu l at i on . 
Mos t  erythrocytes appeared to be normochromi c ,  normocyt ic , and s l i g ht l y  
ani socyti c .  
Leucocytes were d i fferen ti a l l y  coun ted , obs erv ed for tox i c  
gra nu l ati o n ,  maturat ion , i nc l u s i on bod i es , and  other cel l u l a r pat ho l ogy . 
A total o f  1 85 smears we re exam i ned for d i fferent i a l  eva l uat i o n .  A 
ra tio of approx imate l y  80 neu trophi l s : l O  l ymphocytes:l O m i scel-
l a neous type s wa s observed for a l l 4 years (Tabl es 3 ,  4 ,  and 5 ) .  
Con s i sten tl y t he l eucocytes appea red to be ma ture , wi thout  noti ceabl e  
cel l u l ar i n c l u s i o ns , and w i thin rang es previ o u s l y  descri bed (Beeman 
1 981 , Hoc k 1 966 , Matu l a  1 976 , Seal  et a l . 196 7 ,  Sv i h l a et  a l .  1 95 5 , 
a nd Youatt  and E r i ckson 1 958 ) .  S l i g h t  eos i nophi l i a (> 1 0  eosi nop h i l s/ 
1 00 wbc coun ted ) was noted i n  12 bears wh i ch may be rel ated  to 
a l l erg en i c  res ponse or parasi t i sm .  
Ret i cu l ocytes, new ly  arri ved erytrocytes i n  the peri phera l 
c i rcu l a ti on , a re i nd i ca tors of the erythropoi et ic  s tatus o f  bl ood . 
Ret i cu l ocytes are di fferent i a l l y  s ta i ned wi th new methyl ene bl ue and 
cou nted per 1 , 000 matu re red b l ood cel l s  (Dav i dsohn and Nel son 1 974 ) .  
Reti cu l ocyti c  va l ues were determi ned for 26 bea rs (Ta b l e 5}.  The mea n 
va l ue was 0 . 08/100 rbc . No other va l ues  were avai l a b l e fo r compari son  
from wi l d  b l ack  bears . 
Thrombocytes or p l ate l ets func t i on  i n  support i n g  the endothe l i um 
of  bl ood vesse l s by pl u gg i n g  up l ea ks a nd ma i nta i n i ng a prima ry ro l e  i n  
Table 4. Morphological observations of whole blood from black bears, Smoky Mountains, 1977 . 
Neutrophils Neutrophils 
Age Weight (Seg. ) {Stab. ) Lymphocytes Monoc)tes Eosinophil 
Statistic {Years1 {Lbs. } (%) (%) (:t) (% ( :t) 
Mean 5 . 85 135 . 50 82. 85 2.90 9. 560 1.78 1 . 15 
Variance 11 . 98 5742 .66 189,80 12.16 41 .470 3 .73 3,99 
s.o. 3 .46 75.78 13.77 3 . 48 6 ,439 1 . 93 1.99 
S.E. 0 .45 9 . 78 1 . 77 0.45 0.831 0.25 0 . 25 
Minimum 0 . 50 23 . 00 55.00 o.oo 1 . 00 0 . 00 0 . 00 
Maximum 14 . 50 350 . 00 99 . 00 16.00 26.00 8 . 00 13 . 00 
Range 14.00 327 .00 44.00 16. 00 25 . 00 8 , 00 13 . 00 
Total 351 .00 8132.00 4971. 00 174.00 574. 00 107.00 69 . 00 
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Mean 3 .80 1 20.93 81 . 59 0 . 87 1 1 .95 0 . 83 1 .46 
Variance 7.90 5595.40 328.20 1 . 26 64,30 0.98 1 6 . 70 
S .D .  2 .80 74.80 18 . 1 0  1 .23 8 . 0 1  0 . 99 4 . 00 
S.E. 0 . 35 9.50 2.30 0 . 1 4  1 . 00 0 . 1 2  0 . 5 2  
Minimum 1 . 00 45 .00 52 . 00 0 . 00 1 . 00 0 . 00 0 . 00 
Maximum 1 1 . 00 500 . 00 98 .00 5,00 33 . 00 3 . 00 29 . 00 
Range 1 0 . 00  455.00 46 . 00 5 . 00 32.00 3 . 00 29 . 00 
Total 236 . 00 7498 . 00 5059.00 54 . 00 741 .00 5 2 . 00 9 1 . 00 
N 62 62 62 62 62 62 62 
Ret feu locyte 
(% 1 00 RBC) 
0 . 08 
0 . 01 
0 . 1 3  
.01 
0.00 
0 . 50 
0 . 50 





hemostasi s .  P l ate l et cou nts  are h ighly va r i a b l e  i n  normal  i nd i v i dua l s  
(Dav i dsohn and Ne.lson 1 974 ) . P l ate l e t  counts were performed o n  32 bear 
b l ood samp l es  (Tabl e 4 ) .  The mea n  wa s 1 92 x l 03/nrn3� l ower than the  
mean  determi ned (5 . 33 x l o3;nrn3) by Beeman (1 981 ) .  
Uri na lys i s 
Uri ne values are not i ceab l y  l a ck i ng for free rangi ng wi l d l i fe .  
Hoff et  a l . (1 976 ) col l ected ur i ne from gray squ i rre l s and tabu l a ted 
the resu l ts .  Part i a l  u ri na l ys i s  was made from 4 adu l t  bea rs (3 wi l d  
and 1 capti ve ) by Kin g  e t  a l . (1 960 ) . Wi th the use o f  i mmobi l i za t i o n  
agents  whi c h  cause muscl e  re l axat i on,  enhanc i n g u ri ne producti on , 
ur i ne spec i mens were col l ected from 8 bears i n  sea l ab l e p l a sti c bags . 
Rou t i nely perfo rmed uri ne v a l ues were determi ned (Tabl e 6 ) .  Both 
ma l es (n=4 ) and fema l es (n=4 ) ran gi n g  i n  age from 0 . 5  to 1 2 . 5 we re 
samp l ed .  Wei ghts ranged fro m 6 .8 1  to  1 4 7 . 5  k g .  S pec i fi c  gravity 
va l ues  ra nged from 1 . 004 to 1 . 0 1 7 .  Uri nary p H  va l u es ra nged from 5 .5 
to 8 . 0 .  No trace of prote i n ,  gl ucose , keto nes , b i l i ru b i n o r  
urob i l i nogen  was de tec ted . Occu l t  b l ood w a s  fou nd ra ngi ng from 0 to 
4+.  The cause for the h i gh amount  of b l ood was not determi ned .  
Mi cro scop i c  obs ervat i ons reveal ed the  pres ence of l eucocyte s  i n  7 bea r 
ur i ne specimens  (Tab le  7).  F i ve uri ne sampl es contai ned l ow numbers 
of erythrocytes and ep i the l i a l cel l s .  Cel l u l a r o bs erva t ions  were 
determi ned by the number of cel l s  observed i n  1 0  o i l i mme rsion  fi e l d s .  
Sperma tozoa wa s observed i n  the uri n e  of 2 males .  Large nu mbers o f  
tri p l e pho spha te crysta l s were noted i n  a samp l e from a fema l e  cub . 
Budd i ng yeast  wa s seen i n  ur i ne  from a yea rl i ng fema l e .  The 
Table 6 .  Urinalysis for black bears, Smoky Mountains, 1 979-1 980. 
Age Weight Specific 
Bear Date Sex {Years) (Lbs .)  Gravlt,):' f!H Protein 
549 08/21/79 F 12. 0 150 1.004 6 . 0  0 
586 10/16/79 H 3 .0 175 1 . 013 6 . 0  0 
590 10/22/79 F 6 .0 122 1 . 005 B . O  0 
589 1 0/27/79 F 0 . 5  1 5  1 . 017 B . O  0 
622 06/09/80 F l . U  6 5  1 . 004 5 . 5  0 
626 OB/05/80 H 2.5 105 1 . 007  6 . 0  0 
621 08/07/80 M 1 2 . 5  325 1 .004 6,0 0 
625 08/08/BO M 3.5  135 1.006 6 .0 0 
Glucose Ketones Bilirubin 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 








1 +  0 
N 
....., 
Tabl e 7 .  Micro scopic o bserva tions  of u rine from b l ack bears , Smo ky Mou n tain s ,  1 979-1 980 . 
Age Weight 
Bear Da te Sex ( Years ) ( Lbs . WBC RBC E P ITH CE LLS Comments  
549  08/ 21 /79  F 1 2 . 0 1 50 0 0 0 Cl ear ye 1 1  ow 
586 1 0/ 1 6/79  M 3 . 0 1 7 5 1 00 2-4 5-8 Renal  WBC c l um ps ,  bacteria 
590 1 0/22/79  F 6 . 0  1 22 0-2 25  0-2 MOD amo rphous ma terial  
589 1 0/27/79  F 0 . 5  1 5  0-1 0-1 0-2 4+ trip l e p hos c rys tal s 
6 22 06/09/80 F 1 . 0 65 1 -4 0 0 Budd ing yea s t  
626  08/05/80 M 2 . 5 1 05 0-1 0 0-3 Amorpho u s  materia l  
6 21 08/07/80 M 1 2 . 5  325  1 -4 0-2 0 4+ sperm, amorphous ma t 




observat ion  of  1 00 wbc per oil i mnersi on f·ie l d  s uggested a uri nary 
trac t i n fect ion  i n  a 3 yea r ol d ma l e. The u ri ne observa t i ons were not  
con s idered to  be  unu sua l . No other uri nal ys i s va l u es  were ava i l a b l e 
for compari son from wi l d  b l ack bears. Method s u sed for testi ng and 
eval uat i o n  are descri bed by Brad l ey and Benson (1 974 ) . 
Serum B i ochem i c a l  Parameters 
Twenty-four bi oc hemi ca l �aramete rs we re determi ned for 1 3 0 bea rs. 
The accumu l ated res u l ts mu st  be qua l i fi ed by emphas i z i ng the va l u es 
were obta i ned from h i gh l y  s tressed ani ma l s i njected wi th a var i ety of 
immobi l i za t i o n  agents , and b l ood col l ec t i on procedu re s  were not  
u n i form.  Tra ns portat i o n  o f  specimens to l a boratory fac i l i ti e s  was 
u su a l l y  accomp l i shed wi th i n  6 hou rs . Separat ion  o f  s era was often 
de l ayed  for pe ri ods  up to 24 hours . The importance of quali ty contro l s 
t hro ughout the co l l ec t i o n  and process i ng of sera ha s been repea tedl y 
emp ha s i zed for a ccu rate detern1i na t ion o f  l i ver fu nc t i on s tudi es by 
Rou th (1 976 ) ,  for genera l c hemi cal pa rameter process i ng (Ti etz 1 976, 
Cohn  and Kap l an  1 966 ) , and very sens i ti ve  for enzyme determi nati ons  
(Kachmar a nd Mos s  1 9 76). Certa i n  p l a sma pro te i ns are hea t sen si t i ve  
b ut  are fa i rl y  re s i l i ent to s l i ght  env i ro nmental  s tresses  (Dimopou l los  
1 970 ) . 
Beema n and Pel to n (1979 ) descri bed assoc i a t i ons  be tween 
i mmobi l i zat ion  dru gs and b l ood pa rameters . Probl ems  assoc i a ted wi th  
ana lyz in g  b l ood pa rameters from wi l d l i fe have been d i scu ssed by 
Ha l l oran and Pearson (1 972 ) i n  brown bears (Ursu s  a rctos ) ,  John son 
et a l . (1 968 ) i n  whi te-ta i l ed deer , Sea l and Eri ckso n  (1 969 ) i n  
whi te-tailed deer, Seal et al. (1972 ) and i n  European w ild hogs by 
Williamson (1972 ). 
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Results ( Tables 8 and 9 )  were sim ilar to those fou nd by Beeman 
(1981) in  the followi ng determinat i ons : chlori de ,  calci um, 
phosphorus , creatini ne, uri c  aci d, b ill i rubin , and carbon d i ox i de. 
Sod ium, B UN, glucose, total prote in, albumi n ,  alkaline phosphatase, 
and SGOT levels were notably lower. Glucose levels consi dered too low 
to be compati ble wi th metabol ic  func t i ons (< 50 . 0  mg/dl ) \'Jere 
erroneously produced as a result of collect i on i rregulari ti es s  
i naccurate analysi s, or a combi nation of both. C P K  levels were much 
1 ower, d i fferi ng by 444 U/ L from an average of 641 . 2 detenni ned by 
Beeman to 197 .7 in  this study. Several levels wer·e h i gher i r.c l u·-:l i ng 
potassi um, i ron, cholesterol , and tri glyceri des . D i fferences i n  the 
results may have been due to capture, handli ng, blood collecti on and 
sera preparat i on techni ques. 
Infect i ous D iseases 
Leptospi ra i n terrogans . Ant i body ti ters for 5 serovars of 
Leptospira were determi ned from sera samples from 240 bears . 
Leptospi rosi s  i s  caused by antigen ically d ist i nct serovar iet i es that 
may impai r the health of wildl i fe. Some species are epi demi ologically 
important because they may serve as a source of infection for other 
speci es, includ i ng man, and domest i c  an imals ( Shotts 1981 ) . 
Leptospirae are the smallest spi rochetes . Although ind i s­
t i ngu i shable on the basi s  of morphologi cal, cultural, and b iochemi cal 
characteri st i cs, pathogenic leptospi ra are d i fferenti ated by the i r  
Tabl e 8 .  Serum bi ochemical parameters for bl ack bears , Smoky Mounta i ns ,  1 978-1 979.  
Gl ucose Bun Creati n i ne NA K Cl C02 Uri c  Aci d  CA p Bun/ Electrolyte 
Stat i stic (!,l!l/dl ) (m9[dl ) (mg[dl ) (mEg/l) (mEglll (mEg/L )  (mEg/ L )  i!!!lfdl )  (mg[d l )  (rng/dl ) Crea t i n i ne Ba lance 
Mean 72 . 30 8 . 60 1 .430 1 3 0 . 800 5 . 64 99.40 20 . 1 0  2 . 1 40 7 . 7 1  5 . 70 6 . 00 2 0 . 7  
Vari ance 2579.00 62 . 60 0 . 88 1 4 7 7 . 000 1 . 64 301 . 50 2 2 . 80 o. 790 1 . 68 4 .86 30. 30 33 .0  
S . D .  50 .80 7 . 91 0 . 94 38 ,400 1 .28 1 7 . 30 4 .  78 0 . 890 1 . 29 2 . 20 5 . 50 5 . 74 
S . E .  4 . 43 0 .69  0 , 08 3 . 357 0 . 1 1  1 . 5 1  0 . 4 1  0 ,077 0 . 1 1  0 . 1 9  0 . 48 0 . 50 
M in imlll  o.oo o . oo 0 , 70 1 00 . 000 3 . 00 70. 00 8 . 00 0 . 800 5 . 30 2 .40 0 . 00 0 . 00 
Max imum 21 1 . 00 45 . 00 1 1 . 20 1 58 , 000 9 . 70 1 29 . 00 3 2 . 00 5 . 400 1 1 . 00 1 0 . 00 25 . 00 36 .00 
Range 21 1 .00 45 . 00 1 0. 50 58.000 6 . 70 59 . 00 24 . 00 4 . 600 5 . 70 7 . 60 2 5 . 00 3 6 . 00 
Tota l  9469 . 00 1 1 29 . 00 1 88 , 40 1 714 1 .000 739 . 60 1 3027 . 00 z639 . oo 280 . 800 1 01 1 . 00 747 . 20 798 . 30 2 71 4 . 00 
N 1 2 7  1 1 9  1 29 1 21 1 29 1 28 1 29 1 29 1 2 9  1 25 1 1 9  1 29 
w 
Table 9 .  Serum biochemi cal parameters for black bears ,  Smoky Mountains,  1 978- 1 979.  
Protein ALB F E  CHOL TRIG 8 I L I  ALK . PHOS . LOH 
Stati stic {gLd 1 )  (g[dl) (mcg[d 1 )  (mg[di) {!!!!!Ld 1 )  (mg/d1) (U/l) (U/L) 
Mean 6 . 97 3 .68 2 1 7 . 20 265 . 4  234. 70 0 . 16 43 . 07 57 . 70 
Vari ance 0 .80 0.31 10790 , 00 3464 .o 6865 .00 0 . 02 466 . 90 24793 . 00 
S . D .  0 . 89 0 . 56 103 . 90 58 .8  82 . 80 0 . 13 21. 60 157 , 50 
S . E .  0 .08 0 .04 9 . 1 4  5 .1 7 . 29 0. 01 1 . 90 1 3 .86 
Minimum 4 .80 2 . 30 55 .00 1 38 . 0  81 . 00 0 . 00 10. 00 251 . 00 
Maximum 9 . 60 5 . 70 65 1 . 00 445. 0  499 . 00 1 .00 120 .00 579 . 00 
Range 4 . 80 3 . 40 596, 00 307 .0 418 . 00 1 . 00 1 1 0 . 00 328 . 00 
Total 899 . 70 475 . 80 28021 . 00 34240. 0  30282 .00 2 1 . 20 5557 . 00 7456 .00 
N 1 29 129 1 29 1 29 127 1 28 1 29 1 6  
SGOT CPK 
(U/l) (U/l) 
126 . 9  1 97 . 7  
1 3765 .o 6 1 97 7 .0  
117 . 3  248 . 9  
10 . 3  21 . 9  
27 . 0  1 2. 0  
466 . 0  947 . 0  
439 .0 935 . 0  
16371 . 0  2551 1 . 0  
1 08 93 
Globu 1 i n  
3 . 20 
0 . 35 
0 . 59 
0 . 05 
2 . 00 
5 . 00 




l. 1 4  
0 . 06 
0 . 25 
0 . 02 
1 3 . 00 
1 . 80 
1 . 67 





sero l og i ca l  properti es.  Leptospi ra are d i v i ded i n to serovars beca u se 
of thei r sero l og i c  res ponse s .  Twenty-fi v e  serovars hav e been i so l a ted 
i n  a vari ety of No rth Amer i ca n  wi l d l i fe (Shot ts 1 981 ) .  
I n fecti ve u ri ne i s  the maj or source of  i n fec t i on fo r su scept i b l e  
wi l d  mammal s  (Shotts 1 981 ) .  Ur i ne cont ai n i ng l a rge numbers of 
l eptospi res i s  u sua l l y  i nvo l ved i nd i rec t l y  or d i rect ly  i n  the trans­
mi s s i o n  o f  l eptos pi ros i s . Envi ronmenta l cond i t i o n s  that favor the 
su rvi va l  of l eptos pi ral  organ i sms i n cl ude moi s t ,  s l i ght ly  a l ka l i n e  
so i l s ,  s tagnant pool s o f  water , and s l ow mov i ng a l ka l i ne s treams 
( Bruner a nd Gi l l esp ie  1 9 73) . 
The l eptospi res enter a host throu g h  mucous membra nes or  
broken s ki n .  Anti bod ies  appear  a bou t the te nth day a fter i nfer. t i on 
a nd peak  abo u t  the second or  th i rd wee k . Ant i body t i ters can pers i s t  
fo r mo nths  o r  yea rs . Sero l og i c  tes ts  wh i c h  a re no t i nd i c a tive  o f  
i nfecti on  snou l d  b e  i nterpreted a s  a v a l ua b l e  a i d  to d i ag no s i s o f  
l eptospi ros i s ,  especi a l l y  when s i g n i fi cant t i ter i ncrea ses are 
doc umented { Bruner and G i l l es pi e  1 973 ) .  
Leptospi ros i s  i s  not a pa rti cu l ar ly  ser i ou s  di sease for humans  
and i s  probab ly  o ne of the mos t common i nfectiou s d i seases of  wi l d l i fe 
i n  North Ameri ca (Shotts  1 98 1 ) .  Al thou g h  no t con s i d ered as a heal th 
prob l em i n  zoo bears (Wa l l ac h  1 978 ) ,  l e p tospi ros i s  has been des cri bed 
i n  zoo workers associ ated wi th bea rs (Anderson et a l . 1 97 8 ) . 
I t  ha s not been estab l i s hed whether acu te l eptosp i ros i s wh i ch 
often can be fatal ,  oc curs regu l ar ly  among wi l d  mamma l s .  Mo st  s tu d i es 
suggest wi l d  mamma l s  have  a ro l e  i n  the ma i ntenance of the di sease and 
i ts transm i s s i o n  to man and domest i c  a n ima l s (Shotts  1 98 1 }. Where 
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chron i c  i n fec t i o n  ra te i s  h i g h , the morta l i ty ra te i s  a s sumed to be 
l ow .  The p reva l ence of chro n i c  i n fect ion  i s  i nvers e l y  proport i ona l to 
the mo rta l i ty rate . If the preval ence of  chron i c  i n fect i o n  i s  h i g h  i n  
a popu l at i o n ,  the immu ni ty prod uced i s  not o f  s i g n i f i cant  mag n i tude 
for the host to compl ete l y  rid i tse l f of the organ i sm ( And rews and 
Ferr i s  1 966 , Sho tts 1 98 1 ) .  
From data co l l ected on bears , l eptosp i ro s i s  a ppears to have 
ach i eved a symb i ot i c  state assoc i a ted wi th c hron i c  i nfect i on a nd 
unobs erved associ ated morta l i ty ( Tabl e 1 0 ) . A tota l  of 64 bears , 
i nc l ud i ng 42 ma l es and 2 2  fema l es ,  were reac tors ( >  1 : 50 )  for 5 
serovars of �· i n terrogans  represent i ng 26 . 6 % of the tota l  popu l a tion  
te sted . I f  we i g hts  are i nd i ca t i ve of cond i t i on , reactors were i n  
s im i l ar wei g h t  ca tegor i e s  as non-reac tors . The average age fo r the 
ent i re popu l at i on ( 4 . 6 )  wa s s im i l ar to the reacto r  popu l a t i o n  ( 4 . 84 ) . 
F i fteen reactors , i nc l ud i ng 1 0  ma l es a nd 5 fema l es were fou nd 
fo r can i co l a .  The on ly  reactor for hardj o wa s a mal e .  Pomona wa s 
determi ned to be associ ated wi th adu l t  fema l es wi th 8 of 1 0  reac tors 
of that gende r .  Both reactors for g r i ppotyphosa were mal es . Th i rty­
s i x  reactors , i n cl udi ng 21 ma l es and 1 5  fema l e s were determ i ned for 
i cterohemorrhag i ae .  N i ne bears we re rea ctors to two d i fferen t 
serovars . One bea r was a reactor for ca n i co l a and ha rdj o ,  6 bears 
were reactors to pomona and i cterohemorrhag i ae ,  and 2 bears were 
reactors to can i co l a  a nd i c terohemorrhag i ae ( Append ix  E ) . 
Captu re method s tended to fav or adu l ts ( Johnson a nd Pe l ton 
1 980a ) ,  reduc i ng the ava i l a b i l i ty of you ng bears for the s urvey . 
Capture per i od i c i ty was l i m i ted to l a te spri ng u nt i l fa l l ,  e stab l i sh i ng 
Tab l e 1 0 . Leptospi ra serovar survey for b l ack  bears , Smo ky Mounta i n s , 1 976- 1 980 . 
Popu l at ion  Can i co l a  Hardj o Pomo na Gri ppo typhosa I cterohemorrhag i a e  
Tota l tested 240 240 240 . 00 240 240 
No . rea c tors  1 5  1 1 0 . 00 2 36 
% total pop . 6 . 25 0 . 4 1 6 4 . 1 6  0 . 833 1 5 . 0 
No . + ma l es 1 0  1 2 2 2 1  
No . + fema l es  5 0 8 0 1 5  
Age range 1 . 0-9 . 5 5 . 0  2 . 0-8 . 0  1 .  0-3 . 0  0 . 5- 1 2 . 0  
Av e .  we i g h ts 1 42 . 80 1 55 . 0  1 39 . 60  8 5 . 0 1 40 . 9  
w 
U1 
a 6 month in te rval  for testin g .  Spa t ia l  fea tu res indicated an even 
distribu tion pattern for canicol a, pomona , and icterohemorrhag ·i ae 
throughou t the study area a l ong establ is hed trap l ine study a reas . 
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Brucel l os is .  An infectious  d isease a ssocia ted with severa l 
antigenica l l y  d istinct bacte ria,  bruce l l osis occu rs in a wide variety 
of mammal s in North America . Usua l l y  the infectio n  beg in s  as a 
bacte remia withou t  c l inical  sig ns a nd s u bsequent ly  l oca l izes in 
the lymph nodes , sp l een, reproductive tract , muscl e s ,  joints, 
and other orga ns where it pe rs ists for extended per iod s (Witter 
1 981 ) .  
Brucel l a  can is,  a serotype mos t  notab l y  associa ted with pen­
ra ised dog s ,  a nd B. a bortu s, u s ua l ly as soci a ted with domestic farm 
s tock, were the 2 pathogens chosen to be eva l uated . B .  su i wa s not 
ava il abl e from the l a boratory .  Sero l og ic detec tion of a n tibodies to 
�· ca nis wa s attempted in 240 sera samp l es . No reactors were found . 
An tibody titers to �· a bortu s were examined for 67 sera samp l es .  No 
reac to rs were found . 
Ca nine d istemper v iru s and canine pa rvovi ru s .  An acu te or 
subacute febril e disea se of many spec ies  of the order Carn ivora , d is­
temper is caused by a sing l e antigenic type viru s known as  the  v irus  
of Carre . CDV may be in dica ted by s ig n s  of general ized infec tio n ,  
hyper keratosis , centra l  nervou s system disturbances, o r  a ny combination  
of these (Budd 1 981 ) .  Morbidity and mor tal ity rates vary among 
s pecies bu t may be extremel y  h igh  in su sceptibl e popu l ations . 
Aerosol or direct contac t are the presumed me thod s of natu ra l tra ns-
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m i s s i on .  Na sa l  and conj u nct i val  exu dates , uri ne , and feces  ca n conta i n  
CDV . B l oodsuc k i ng a rthropods have been suggested as  vec tors . L i t tl e 
i s  known of the ep i zooti o l ogy of CDV i n  wi l d l i fe pop ul a t i o ns ( Budd 
1 98 1 ) .  
One  hundred forty bears were tes ted serol og i ca l l y  fo r C DV .  
F i fty-two reacto rs ( 2 9 . 2 % ) , i n c l ud i ng 3 2  mal es and 20 fema l es were 
detec ted ( Append i x  F ) . Ag es of reacto rs rang ed from 0 . 5  to 1 2 . 0 .  
We i ghts  of the reac tor group  ave raged 6 6 . 0  kg , s i g n i fi cant ly  greater 
( P  > 0 . 05 )  than the average we ig hts of the samp l ed popu l at i o n  ( 56 . 2  kg ) .  
Mal es appeared to be s i g n i f i cant ly  favo red ( P  > 0 . 05 )  more than fema l es .  
No rea ctors were fou nd i n  the 1 97 7  samp l e  group but 27  reac tors were 
determi ned fo r 1 9 78 and 25 for 1 979 . Per iod s  of ca ptures o f  reactors 
exten ded from 1 9  June 1 978 u nt i l  1 0  September 1 978 and from 1 7  May 
1 97 9  u nt i l 4 September 1 979 . The d i s tr i bu t i on of the reactors wa s 
t hroug hout the study area wi th no obv i ou s  concentra t i ons . 
Kee l e r  ( 1 978 ) re ported an  epi zooti c of  can i ne d i s temper i n  the 
raccoon ( Procyon l oto�) popu l at io n i n  Cades Cov e from Marc h 1 973 u n ti l 
March 1 97 4 .  The popu l a t ion  de cl i ned 63 % .  Co rrespond i ng decreases i n  
the bear popu l a t i on have not been observed . 
A can i ne parvov i rus  ou tbrea k was fi rst reported i n  dogs i n  the 
ea s tern Un i ted S tates i n  1 978 and reached epidem i c  l eve l s i n  May a nd 
June 1 980 ; the  maj or l a boratory fi nd i ng wa s marked l eu kopen i a  i n  dog s 
( Center for D i sease Contro l 1 980 ) . S i x ty sera samp l es c o l l ected du ri ng 
the 1 978 and 1 9 79  col l ecti on  period d i d not conta i n ant i bod i e s  for 
cani ne parvov i rus . Leucocyte counts we re decreased i n  1 978 to 1 1 . 67 x 
1 03 mm3 but i nc reased sl i g h t l y  i n  1 979 to 1 2 . 5  x 1 03 mm3 . I n  1 977  t he 
mea n  WBC was 1 5 . 1 4  x 1 03 mm3 . The s pec i f i c  cau se  of  the tra n s i e n t  
l eu kopen ia  i n  bears was n o t  determ i ned . 
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I nfecti ous  bov i ne rh i notrac hei ti s a nd a troph i c  rh i n i t i s .  A 
resp i ra tory d i s ea s e , i n fect i o u s  bovi n e  rhi n o trac he i t i s  ( I BR ) , i s  
cau sed by a n  a n t igen i cal l y  homogenous DNA v i ru s .  The d i sease i s  
n orma l l y  a ss oc i a ted wi th  cattl e ( Bruner  and G i l l es p i e  1 973 ) .  S i x ty ­
seven sera samp l e s were su bmi t ted f o r  te sti ng for a nt i body ti ters . 
A l l s pecimen s were co l l ected duri ng the 1 978 to 1 979 pe r i od ; no 
sero l og i c reactors were fou nd . 
Attempts were mad e  to  c u l tu re Bordete l l a  b ronch i sept i ca , a 
bacteri a l  orga n i sm bel i eved to be  a s soc i a ted wi th  a tro p h i c  rhi n i ti s ,  
from 42 nasa l swab spec imens co l l ected d u ri ng 1 978 and 1 979 . Fi fty 
sera samp l es  were tes ted for Bordetel l a ,  s p .  ant i bodi e s ; no  reactors 
were fou nd and  a l l  cu l t ure s  were negat i ve . 
Swi ne pa rvo v i ru s ,  pseudorab i es , and swi ne  i nf l u enza . Parvo­
v i ruses  are s i ng l e  stranded DNA vi ruses that usua l l y  cau se  acute 
febri l e  ep i sodes and appear to �e h i g h l y contag i ou s .  Di rect conta c t  
wi th  i nfected feces , u ri ne , s a l i va ,  and  v om i tus i s  the u s ua l  
mode of t ra n smi s s i o n  ( Dav i s e t  a l . 1 981 ) .  S i xty-seven sera s ampl es 
co l l ected i n  1 978 a nd 1 97 9  were negat i v e  for a nt i bod i e s  to swi ne 
parvov i ru s . 
Pseudora b i es or Auj eszky ' s  d i sease i s  an  i n fect i ou s  herpesvi ru s  
d i sease  that i nfects the central  nervou s system o f  wi l d  a n d  domest i c  
mamma l s .  I t  i s  a n  acu te d i sorder u s ua l l y  cau s i ng fata l  termi nat i on . 
Very l i tt l e i s  k nown abou t the pathogene s i s  of the d i sease i n  wi l d l i fe 
( Trai ner 1 981 ) .  S i xty-seven sera sampl es were tested fo r a nt i body 
t i ters and  no reac tors were found . 
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A n  acute d i sease of the res pi ra tory trac t ,  swi n e i nf l u enza i s  
often assoc i a ted wi th  ra p i d ly  appeari ng ep i demi c s  of rel a t i ve l y  short 
durat ion . The di sease i s  caused by an  orthomyxov i rus  and i s  u sua l l y  
l i mi ted t o  swi ne . Attempts were made t o  cu l ture swi n e  i nf l u enza v i ru s , 
(A/ NJ/8/ 76 ) ,  Hsw/ N l  and ( A/ V I C/3/75 )  H3N2 from 4 2  bears v i a  na sa l and 
recta l swabs . Al l cu l tures were negati v e .  Forty- two sera samp l e s 
were tested for an t i bod i es to swi ne i nf l u enza bu t were neg a t i v e .  
Sampl e s were co l l ected du ri ng 1 978 and 1 97 9 . 
Para s i tic  D i seases 
Di rof i l a ri a urs i . Whi l e  exami n i ng sta i ned who l e  b l ood smea rs , 
mi crofi l a ri ae morphol og i ca l l y  s imi l ar to the nema tode , D i rofi l a ri a 
imrni t i s ,  or dog heartwo rm ,  were obs erved ( F i gs . 2 a nd 3 ) . M·i c rofi l a riae 
had s imi l a r  measu rements of l e ng t h  ( 256 �m ) a nd width  ( 5 . 0  �m ) g i ven 
for Di rofi l ari a ursi  as  re ported by Add i son ( 1 9 76 ) ,  Add i s on et a l . 
( i n  pres s )  and Anderson  ( 1 952 ) . Di rofi l ari a u rs i  had been reported i n  
the b l ack bear i n  the southea s t  Un i ted State s  by Cook a nd Pel ton 
( 1 97 9 ) , Crum ( 1 9 77 ) , and Crum et a l . ( 1 978 ) . Hami l ton  ( 1 978 )  a nd 
Ju ni per ( 1 9 78 ) had descri bed Q. immi t i  i n  bears a nd su ggested the 
D i ptera ,  sp . mosqui toe s were vectors for Q. ursi . The pa tho l og i ca l  
i nf l u ence of Q. u r s i  i s  bel i eved to b e  i ns i g ni fi ca nt ,  u n l i ke the 
effect of D .  imm i t i s  i n  dog s (Addi son  1 976 ) . 
A to ta l of 205 who l e  b l ood s amp l es were exami ned for m i c ro­
fi l ari ae .  One hu ndred s i xty-ei g ht (8 1 . 9% )  of the sampl es conta i ned 
Fig . 2 .  
b l ood ( x l OO ) . 
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Fi g .  3 .  M i c rofi l a r i ae of D i rofi l a r i a  u rs i  i n  sta i ned who l e  
b l ood (x450 ) ,  mea sures  2 5 1  �m x 5 . 2  �m . 
4 1  
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thi s paras i te .  Al l age c l a s ses (0 . 5- 1 2 . 5 ) ,  s i ze s  (4 . 54 kg - 2 2 7  kg ) , and 
b o th sexe s were i nfecte d . Peri od i c i ty o f  c o l l ec t i on from May u n ti l 
October p rov i ded s am p l e s  w i th mi cro fi l ar i a e . Bears from a l l a rea s 
o f  the s tu dy were a l so i nf e c te d . The p a ra s i te wa s v e ry c ommon l y  
o b s erved i n  t h e  b l ood smea r s  ( F i g u res 2 a n d  3) . 
Tri c h i ne l l a  spi r a l i s . Ano the r n ema tode often fou nd i n  bears , 
Tri c h i ne l l a  s p i ra l i s  ca n cau s e  s e ri ou s di s ea s e  probl ems a nd may be 
fa ta l  ( Z i mmerma nn 1 97 1 ) .  Tri c h i n os i s res u l ts from l a rva l  fo rms 
i nv a d i ng t he mu s c u l a t u re of c a r n i voro u s  a nd omn i voro u s host spec i es . 
Tri c h i no s i s has  been documented i n  bears i n  Ar i z o na ( LeCou nt 1 981 ) ,  
n orthwes tern Al berta ( D i es 1 979 ) , centra l Onta r i o ( Add i s on et a l . i n  
pre s s ) , a nd B ri t i s h  Co l u mb i a  ( B owmer 1 973) .  I n  a su rvey for 
tri c h i nos i s  i n  the southea s te rn U n i ted S ta tes , Crum ( 1 977 ) was u na bl e 
to recover l a rvae from 53 bears exami ned . 
D i a p hragm s pe c i mens from 1 0  bea rs were d i g e s te d  ( Da v i dsohn 
a nd Henry 1 97 4 )  a n d  the resu l t i ng s u s pe n s i o n  wa s searc hed for l a rva e . 
No l a rvae were o b s e rved du ri ng m i c ro s co p i c exami na t i on . 
P o s t  Mortem Exami n a t i o n s  
Ava i l a b i l i ty and accu ra cy o f  reported i nforma t i o n  l i m i ted the 
number o f  a n i ma l s  that were a s s e s s ed u s i ng pos t  mortem tec hn i qu es 
s i m i l a r  to t ho s e  des cri bed by K i ng e t  a l . ( 1 960 ) . The proce ss i ng of 
c a s e  i nci den t reco rd s  wa s c h a ng ed i n  1 978 when G S MN P b eg a n  sys tema t i c a l l y  
recor di ng perti nent i n fo rmati o n  perta i n i ng to bear morta l i ti es i n  the 
Park . No c a rc a s se s  were exami ned from the Tel l i c o  W i l dl i fe Ma nagement 
Area , Cherokee Nati o n a l  Fores t , Tenne ssee . Pa rk pe rso nnel  were 
requ i red to report immed iate l y  the carcass  or a ny carcas s  pa rts to 
Resource Management  for comp l ete eva l uat i on a nd d i s posa l ( U . S .  
Department o f  the I nteri or 1 9 78 ) . 
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I n vest i gat i ons  i n c l uded a thoroug h search of the carcass scene ,  
recov ery o f  the ca rcass when ava i l a b l e ,  photographi c documenta ti on 
( F i g . 4 ) ,  a nd exten s i ve post mo rtem exam i nat ion  whe n poss i b l e . Po st 
mortem ex am i nat i ons were performed to determi ne cause  of dea th and 
exten t of i nj u r ies  ( F i g .  5 ) . Rad i o l og i c techn i q ues were u sed when 
appropriate ( F i g . 6 ) .  
Fou r  bears , i nc l ud i ng 3 ma l es and 1 fema l e ,  were dete n i ned to 
have  d i ed from i nj ur ies a s soc i ated wi th  veh i c l e col l i s i on s .  Two bears , 
a ma l e  and fema l e were euthan i zed after they rece i ved  debi l i ta t i ng 
i nj u r ies  as  the res u l t of vehi c l e acci dents . Fi ve  bears , 4 ma l es a nd 
1 fema l e ,  that were free range ca ptured i n  front country a reas were 
d i scovered to have non -deb i l i ta t i ng wounds  that had been i nf l i cted by 
fi rea rms . Two fema l e  cubs that were c l ass i fi ed as acc i denta l 
ma nagement k i l l s  were necrops i ed .  Twen ty- e i g ht carca s s es o r  carcass 
remnan ts were radi o l og i c a l l y  exam i ned and determi ned to have  d i ed as  
the  resu l t  of  gu nshot wou nds . The rema i n i ng 1 2  carca sses were 
exami ned a nd determi ned to have been forc i b l y  separa ted or cut  from 
other porti ons of ca rca s ses . 
Pos t  mortem decompos i ti on was the mos t  frequen t l y  encoun tered 
obstac l e  to s uccessfu l  eva l u a t i o n  for Ascari s ,  s p . , l ung worms , and 
gastro - i n test i na l  pa ras i tes . No  paras i tes or ev i dence of l esi ons  were 
observed i n  res p i ratory and ga stro-i n tes t i na l  sys tems of 1 5  bears 
exami ned . S i x  front  cou ntry panhandl i ng ( Ta te and Pel ton 1 980 ) bears 
F i g . 4 .  Decapi tated b l ack bear head and paw; the bear 
i llegally killed i n  the Great Smoky Mou ntc i ns National Park, 1 978 . 
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Fi g .  5 .  Sku l l of deca p i ta ted b l ack  bear wi th bu l l et  wou nd ; 
i l l ega l ly  k i l l ed i n  the G reat Smoky Mou nta i ns National  Park , 1 978 . 
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F i g .  6 .  Rad i ogra ph of sku l l s howi ng l ead bu l l e t ;  i l l ega l l y  
ki l l e d b l ac k  bear from t h e  Grea t Smoky Mou nta i ns  Na ti ona l Park , 1 978 . 
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had food i tem s i nc l ud i ng mea t scraps , meat  package wrappers , a l umi num 
foi l ,  and corn a nd pota to c h i p wrappers i n  the i r g a s tro i ntest i na l  
tracts . K id neys were exami ned i n  5 bears , bu t no l e s i o ns were 
observed . Feca l  fl ota t i o ns were per formed to a ttempt to recover 
egg s  or oocysts from 1 2  carcasses . No eggs  or oocysts were recovered. 
Thorough post mortem exam i na t i on procedures prov i ded i n forma ­
t i on not  otherw i s e  ava i l a bl e concern i ng mo rta l i ty fa ctors a s soc i ated 
w ith  bears. The documentat i on  of observat i ons  determi n i ng i l l ega l  
hunt i ng techn i ques and  spa ti a l  and  tempora l a s pe cts of i l l eg a l  hunti ng 
ac t i v i ty shcu l d  be hel pfu l  to resou rce manay�::rs i n  t he Park . 
CHAPTER  V 
SUMMARY AND CONCLUS IONS 
1 .  Researc h wa s conducted in the northwes te rn port ion  of the 
Great Smo ky Mou nta i n s  Nat i ona l  Park and the  Tel l i c o  Wi l dl i f e  Managemen t  
Area from May 1 976  through  September 1 980 to accumu l a te i nformation  
rel ated to the  patho l ogy of  bl a c k  bea rs . 
2 .  A tota l of 290 bears i nc l u di ng carcasses  or ana tom i ca l  
pa rts were i nc l uded i n  thi s su rvey . Pa tho l og i ca l  observa t i ons  a nd 
the i r  ep i demi o l og i ca l  imp l i ca t i v ns were d i scuss ed . 
3 .  Hemato l og i ca l  pa rameters were tabu l ated  and fou nd to be 
very simi l a r  to pre v i ou s  descr i pti ve i nfo rma t i o n .  
4 .  Red b l ood ce l l counts were s l i g ht ly  l ower i n  1 979  a nd 
1 980  than i n  1 97 7  and 1 97 8 .  
5 .  Whi te b l ood ce l l counts were found  to be l es s  t ha n  
prev i ou s l y descri bed bu t ma i nta i ned a n  o verl app i ng ra nge o f  normal i ty 
for the popu l at ion  surveyed . 
6 .  Hemog l ob i n ,  pac ked cel l vo l ume , mean corpu scu l a r  
hemog l obi n ,  m e a n  corpu scu l a r  vo l ume , a nd mean corpu scu l ar hemog l ob i n 
concentra t i o n  va l ues  d i d  not d i ffer between years . 
7 .  Estimated sed imentati o n  rates of who l e  b l ood we re not 
co l l ected and a nal yzed wi thi n acceptabl e t ime constra i nts to be 
consi dered va l i d .  The average s edi menta t i o n  rate was 1 . 3 1  mm/ hou r .  
8 .  S ta i ned b l ood smears furn i s hed  a n  exce l l ent  o pportun i ty t o  
study the morpho l ogy of  the b l ood a nd b l ood pa ra s i tes . 
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9 .  One hu ndred e ig hty-fi v e  b l ood smea rs were a na lyzed for 
erythrocyti c i rregu l a r i t i es i n  hemog l obi n concentra t i o n , prema tur i ty ,  
i nc l u s i o n  bod i e s , stru ctural  i n tegri ty ,  a nd o ther a bnorma l i t i es .  Mos t  
erythrocytes a p pea re d  t o  be normochrom i c ,  normocy ti c ,  and  s l i g h tl y 
a n i socyt i c .  No ce l l u l ar i rregu l ari ti es were observed tha t  were 
s i gn i f ica ntl y a pparent .  
1 0 .  Con s i ste ntl y l eucocytes appeared to be ma ture , wi thou t 
noti ceabl e cel l u l a r i nc l u s i on s ,  and wi th i n d i fferent ia l ranges 
previ ou s l y  descri bed . 
1 1 .  Reti cu l ocyte va l ue s  were determ i ned for 26  bears . The mean 
va l u e was 0 . 08/ 1 00 red b l ood ce l l s  cou nted . Th i s  i s  the fi rst k nown 
s tudy to determi ne reti cu l ocyte va l ues  i n  wi l d  b l ack  bears . 
1 2 . P l a te l et counts we re performed o n  3 2  samp l es . The mean 
was 1 92 x 1 03/mm3 . Cou nts were s im i l ar to those reported earl i e r .  
1 3 .  Ur i ne  b i ochemi ca l and morpho l og i ca l  o bservat i ons  were made 
on  8 s pec imens . Va l ue s  we re s im i l a r to  tho se expec ted except for 
accumu l at i on s  of  l eu cocytes and tri p l e phos pha te crysta l s i n  2 
d i fferen t spec imens . Occ u l t b l ood va l u e s  were h i gher  tha n ex pected . 
1 4 .  Twen ty-four b i ochemi ca l  parameters were determ i ned for 1 30 
bea r s era sampl es . Resu l ts were s im i l ar to those descri bed prev i ou s l y  
wi th  the except i o n  o f  C P K  l ev e l s wh i c h  were muc h  l ower a nd may be 
s tres s  rel ated . 
1 5 .  Ant i body ti ters for S serovars of Leptos�i ra i nterrogans  
were determi ned from 240  sera samp l es . A tota l of  64  bears  were 
rea ctors for at l east 1 of the 5 serovars . Fi fteen reactors , 
i nc l ud i ng 1 0  ma l es and 5 fema l es were fou nd for can i co l a .  On l y  1 ma l e 
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reactor wa s determi ned for ha rdj o .  Pomona wa s associ ated wi th 8 fema l es 
a nd 2 ma l es .  Both gri ppotyphosa reactors were ma l e . Th i rty-s i x  bea rs , 
i nc l ud i ng 2 1  ma l es and 1 5  femal es presented t i ters for i cterohemorrhag i ae .  
N i ne bears were reactors for two d i fferent s erovars .  
1 6 .  Leptosp i ro s i s  a ppears to be curre n t l y  a c t i v e  bu t i t s  impact 
on the popu l a t i on i s  not excess i v e .  
1 7 .  There were no anti body t i ters detected fo r Bru ce l l a  can i s 
( n=240 ) and a bortus ( n= 67 ) . 
1 8 .  One hu ndred forty bears we re serol og i ca l l y  tested for 
c a n i ne d i s temper v i ru s  ant i bod i es .  F i fty-two reactors  ( 29 . 2% ) , 
i nc l u d i ng 32  ma l es and 20  fema l es we re detecte d .  Because  t h e  d i sease 
can  p roduce re l at i ve l y  h i g h  morta l i �y a nd morb i d i ty ra tes , the 
s i g n i fi ca nce of the an t i body ti ters i n  bea rs i s  cau se for concern . 
Very l i ttl e i s  k nown a bou t the  ep i zoot i ol ogy o f  CDV i n  wi l d l i fe 
popu l a t i o n s .  Per i od i c  sero l og i c  surv eys for CDV i n  bears i s  
recommended . 
1 9 . There was no ev i dence of i n fect i o u s  bov i ne rhi notrache i t i s , 
atro p h i c  rh i n i t i s ,  a nd Bordete l l a  bronch i sept i ca anti bod i e s . Attempts 
t o  c u l ture �· b ronch i sept ica  were fu t i l e .  
20 . Ev i dence of  can i ne and porc i ne  pa rvov i ru s ,  pseudora b i e s ,  
a nd swi ne  i nf l u enza  were not detected sero l oa i cal l y  i n  the bea rs 
samp l ed . 
2 1 . A tota l of 205 who l e b l ood samp l e s  were exam i ned  for 
m i cro fi l ar i a  of  Di rofi l ar i a  urs i . E i ghty-o ne percent  ( n= l 6 8 ) of the 
bears samp l ed were carryi ng t h i s l arval  form . The patho l ogi ca l  
i nf l u ence of D .  u r s i  i s  be l i eved to b e  mi n ima l . 
5 1  
2 2 .  Tri c i ne l l a  spi ra l i s  l arvae  were not fou nd i n  a very sma l l 
samp l e s i ze ( n = l O ) . 
23 . L im i ted i nforma t ion  rel a ted to  i nfecti ou s a nd para s i t i c  
d i sea ses was obta i ned by the pos t mortem exam i na t i on of 25  bea rs . 
24 . Twenty-ei ght  carcasses  were found to hav e  been i l l eg a l l y  
s hot . Rad i ol og i c  exami nat i on of carcasses  was d i scovered t o  be  an 
exce l l en t  d i agnost i c aid for detecti on of l ead proj ect i l es i n  bears . 
2 5 . The bear popu l at i on i n  the Smoky Mou nta i n s  a ppears to be 
in good cond i t i on based on the hema to l og i c ,  b i oc hem i ca l , i n fect i ou s  
and para s i t i c  d i sease observa t ions  mad e i n  thi s s tu dy . 
26 . Peri od i c  serol og i c  surveys of bl ac k bears a re recommended 
for i nfec t i o u s  d i seases that are reported to be ep i zoot i c  i n  domes t i c  
a n ima l s i n  the s ou theas tern U n i ted States a nd potent i a l l y  
transmi s s i b l e .  
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APPEND I C ES 
APPEND IX  A 
B LAC K B EAR CAPTU RES 1 97 7 -80 
BEAR INDEX DATE LOCATION TIME SEX AGE WT CAPT TECII CONDITION 
P-1 1 72-01 06/01 /77 Chimneys 1 245  M 2 . 5  1 00 Cul vert Fa i r  
9 1  1 73-01 06/ 1 2/77 Tremont 1 1 20 M 1 0 . 5  220 Snare Excel l ent 
0-1 0  094-02 06/1 4/77 Tremon t  1 1 45 M 1 0 . 5  2 1 0  Snare Good 
0-1 1 1 74-01 06/ 1 6/77 Bote Mt . 1 1 20 M 3 . 5  1 05 Snare Poor 
0- 1 3  093-02 06/ 1 9/77 Bote Mt . 1 1 00 M 5 . 5  1 52 Snare Good 
0-1 4  1 30-02 06/1 9/77 Bote Mt . 1 2 30 M 9 . 5  250 Snare Co 1 1  ar wou nd 
0-1 5  1 7 5-01 06/20/77 Sote Mt . 0955 M 6 . 5  1 130 Snare Good 
0- 1 6  1 76-01 06/21 /77 Bote Mt.  0945 F 8 . 5  1 4 7  Snare Good 
93 1 77-01 06/22/77 Cades Cove 1 6 1 8  M 1 . 5  70  Free-range Fa i r  
P-2 1 78-01 06!23177  Cades Cove 1 440 M 1 . 5 70  Free-range Good 
F-4 1 64-02 06/ 27/77 Sugar1 and M t .  1 050 M 6 . 5  2 1 0  Snare Open wound 
F-1 0 1 79-01 06/28/77 Sugarl and Mt . 1 045  M 9 . 5  350 Snare Exce l l ent 
E-7 060/02 06/29/77 Bunker 1 22 5  F 1 4 . 5  1 1 0 Snare Good 
C-5 1 48-02 06/29/ 7 7  Parsons Br . 0920 M 5 . 5  1 4 5 Snare Good 
F-5 097-03 06/29/77 Suga rl a n d  Mt . 0945 F 8 . 5  1 1 0  Snare Good 
P-1  1 72-02 06/30/77 Cades Cove 1 72 0  M 1 2 . 0 1 05 Cu l vert Good 
F-21  1 80-01 06/30/77 Sug ar 1 a nd Mt . 1 1 45  F 3 . 5  62 Sna re Open wound 
E-60 1 82-01 07/02/77 Bunker 1 225 F 6 . 5  1 00 Snare Fa i r  
E -8 1 81 -01 07 /02/77  Bunket· 1 1 00 M 3 . 5 80 Snare Fai r 
E-23 1 83-01  07/03/77 Parsons Br . 0940 M 6 . 5  200 Snare Good 
E-24 1 85-01 07/03/77 Bunker 1 230 M 2 . 5  55  Sna re Fa i r  
F-1 3 1 B4-01 07/03/77 Sugar1 and M t .  1 1 1 0  F 1 1 . 5 1 05 Snare Poor 
P-3 1 86-01 07 /l  1 / 7 7  u s  441 1 1 1 8 F 2 . 5  80 Free-range Fai r  
C - 1 0  1 59-02 07/22/77 Rabb i t  Crk.  1 1 50 M 4 . 5  1 37 Snare Poor 
B-1 0  1 87-01 07/22/77 Tremo n t  0930 F 6 . 5  90 Snare Poor 
B-1 5 1 92-01 07/24/77 Bote M t .  1 1 05 M 9 . 5  1 60 Snare Fa i r  
C-2 1 44-04 07/26/77 Rabbi t Crk .  0957 M 8 . 5  3 1 0  Snare Excl:!1 1 er•t 
B-1 7 1 95-01 07/28/77 Tremont 0925 F 6 . 5  85 Snare Poor 
C-22 1 94-01 07/28/77 Ra bbi t Crk. 1 000 F 6 . 5  1 1 5  Snare Poor 
B - 1 6 1 93-01 07/29/77 Tremont 1 01 5  M 2 . 5  1 20 Snare Good 
P-4 1 96-01 08/02/77 us 441 ) 243 M 2 . 5  1 1 5  Snare Gunshot 
P-5 220-01 08/03/77 C himneys 1 33 5  F 3 . 5  1 1 5  Free-range Good 
E-34 1 98-01 08/07/77  Parsons  8r . 1 030 F 7 . 5  1 20 Snare Fa i r  
83 1 26-03 08!07177  Cades Cove 2330 M 8 . 5  300 Free-range Excel l e n t  
E-33 1 99-01 08/07/77 B u n ker 1 255 F 2 . 5  7 0  Snare Poor 
E-32 200-01 08/09/7 7 Parsons B r .  0935 F 1 . 5 5 0  Snare F a i r  
E-31 2 0 1 -01 081 1 0/ 7 7  Parsons B r .  1 050 F 2 . 5  75 Snare Fai r  
D-1 2 084-04 0811 2/77 E l kmont 1 400 M 9 . 5  275 Cul vert Excel h :nt 
E-35 202-01 08/ 1 3/77 Parsons Br . 1 1 20 M 2 . 5  70  Snare Fai r  
P-6 203-01 08/ 1 8/77 us 441 1 630 F 6 . 5 1 1 5  Free-range Fa i r  
P-7 2 04 -01 08/21/77  Col l i n s  Crk . 1 600 M 2 . 5  1 65 Cul v e rt Good 
P-8 205-01 08/23/77 us 441 1 1 00 F 7 . 5  1 20 Free-range Fai r 
P - 1 0  207-01 08/23/77 Col l i ns Crk .  1 603  F 5 . 5  2 1 5 Free-range Exce 1 1  en t 
P-9 206-01 08/23/ 77 us 441 1 1 1 0  M 1 . 5 40 Free -range Good 
1 1 0  1 57 -02 08/27/77 Smokemont 0030 M 1 0 . 5  290 Free-range Open wou nd s  
C-20 1 90-02 08/28/77 Rabb i t  Crk . 0945 M 6 . 5  1 95 Snare Good 
A-40 208-01 08/ 3 1 /77 Bote Mt. 1 1 35 M 0 . 5  26 Snare Exce 1 1  cnt 
A-41 063-02 08/3 1 / 77 Bote M t .  1 335 F 9 . 5 90 Snare Poor 
A-43 2 1 1 -0 1  09/01/77 Bote Mt . 1 730 M 1 . 5 23  S na re Good 
63 
64 
BEliR I NDEX DATE LOCATION TIME  SEX AGE WT CAP7 TECH CONDrT I ON 
H-45 092-02 09/04/77 Bote Mt . 1 1 50 F 1 1 . 5 1 20 Sna re Good 
H-2 042-03 09/05/77 Bote M t .  1 050 F 1 2 .0  1 22 Snare Goe>d 
A-46 2 1 3-01 09/05/77 Bote Mt. 1 255  F 3 . 5  80 Snare Fai r  
H-3 1 01 -03 09/05/7 7  Bote M t .  1 32 0  F 8 . 5  1 05 Snare F a i r  
A-48 0/1 -05  09/ 1 8/ 7 7  Bote Mt.  1 330 M 7 . 5  1 90 Snare Co 1 1  a r wo�nd 
P,-47 2 1 4-01 09/ 1 8 / 7 7  Bote M t .  1 1 1 5 M 2 . 5  160 Snare F a i r  
A-::l 1 36-03 09/ 20/77 Bote M t .  1 1 06  F 3 . 5  1 1 5  Sna re Gooa 
A-50 7. 1 5-01 09/ 2 1 / 7 7  Bote Mt . 1 24 0  M 5 . 5  2 1 0  Snare Exce 1 1  ent 
A ·-49 2 1 6-01 09/ 2 1 / 7 7  Bote Mt . 1 005 M 1 . 5 55 Sna re bee 1 1  en t 
A-52 2 1 7-01 09/2 2 / 7 7  Bote Mt . 1 030 M 7 . 5  265 Snare Excel l er. t  
A-54 2 1 8-01 09/24/77 Bote Mt . 1 3 00 M 3 . 5  1 70 Snare Good 
706 2 75-01 05 / 1 6/ 78 Cosby 1 600 M NA 1 30 Cu 1 vert Open wound 
403 243-02 06/06/78 Parsons B r .  0900 F 3 .0 95  Barrel F a i r  
451 2 22-01 06 ! 1 8/ 78 Cades Cove 0900 M 3 . 0  1 40 Cu lvert Good 
4 52 223-01 06/1 9/78 Ca ta 1 oochee 2 200 M 3 . 0  220  Cu l vert Good 
301 623-01 06/23/78 Tel l i co 1 1 1 5  M 6 . 0  230 Snare Excel l ent 
307 626-01 06/ 25/78 Tel l i co 1 1 24 F 3 . 0  84 Snare Good 
306 625-01  06 / 25/78 Tel l ic o  0950 F 4 . 0  92 Snare F a i r  
4 5 3  240-01 06/ 26/78 Srnokemont 1 530 F 5 .0 1 60 Free-range Excel l ent  
352 225-01 06/27/78 Col l i ns Crk.  2330 M 3 .0 80 Free-r;mge Excel l en t  
353 241 -01 06/ 27/78 Chimneys 2345 M 4 . 0  1 1 0  Free-range Good 
459 242-01 06/ 28/78 Bote M t .  1 1 5 7  F 3 .0 60 Snare Fai r  
401 2 26-01 06/ 28/78 Parsons Br . 1 330 M 3 . 0  1 00 Barrel F a i r  
303 627-01 06/ 28/ 78 Tel l i co 1 035  M 2 . 0 75 Snare Fai r  
4C4 244-01 06/29/ 7 8  Parsons Br. 1 804 F 3 . 0  1 0 5  Barrel Poor 
402 2 2 7-01 06/'Z9 / 78 Parsons Br . 1 430 M 4 . 0  200 Free-range Good 
321 201 -02 06/29/78 Parsons B r .  1 24 7  F 3 . 0  95 Barrel Fai r  
360 260-03 06/30/78 us 441 0900 M 2 . 0  1 40 Free-range Gunshot 
462 2 1 1 -01 07/01 / 78 Bote M t .  1 700 M 1 . 5 1 3 0  S na re Fai r  
461  099-02 07/01 /78 Bote Mt. 1 43 0  M 9 . 0  200 Snare Good 
4 5 2  223-02 07/03/78 Athe n s ,  Tn . 091 8  M 3 . 0  220 Free-range Good 
354 245-01 07/03/78 Bac kctry 37 1 5 1 0  F ·  5 . 0  1 00 Cul vert Good 
464 231 -01 07/09/78 Bote Mt.  1 735 M 3 .0 90 Snare F a i r  
308 628-01 07/09/78 Tel l i co 1 000 F 3 . 0  95 Snare F a i :-
465 232-01 07/ 1 1 / 78 Bote M t .  0948 M 3 .0 1 4 5  Snare Fa i r  
309 629-01 0 7/ l l / 78 Tel l i co 1 04 1  M 2 .0 80 Snare Fa i r  
373 233-01 07 ! 1 3/78 Chimneys 1 700 M NA 1 28 Free-range Gond 
356 248-01 07/1 7/78 Chimoeys 2330 F 8 . 0  1 50 Free-range Excel l ent 
355 234-01 07 /1 7 / 78 Ch imneys 2345 M 4 .0 1 37 Free-range Fair 
466 235-·01 07/22/78 Tremont 1 14 5  M 4 . 0  1 47 Snare Good 
467 249-01 07/2 5/ 78 Tremont 1 1 40 M 3 .0 1 05 Snare Good 
455 2 5 1 -01 07/ 3 1 / 78 Tremont 1 1 00 F NA 70 Snare Fai r  
304 630-01 08/03/78 Tel l i co 1 040 F 2 . 0  1 02 Snare Fai r  
454 2 50-01 08/05/78 Tremont 1 30 F 9 . 0  85 Snare Fai r  
3 1 3  633-01 08/07/78 Tel l i co 1 000 F 2 .0 7 5  Snare Good 
456 253-01 08/09/78 Sug a rl and Mt .  0925 F 1 . 0 4 5  Snare Good 
457 097-04 08/09/ 78 Sug a r 1 a nd  M t .  1 200 F 9 , 5  1 40 Snare Good 
468 236-01 08/ 1 1 /78 Suga r1 and M t .  1 030 M 3 . 0  90 Snare Good 
401 2 26-02 08/ 1 2/78 Bunker 1 01 5  M 3 . 0  1 20 Barrel Fa i r  
307 626-02 08/1 2 / 78 Tel l i co 1 1 1 5  F 2 .0 80 Snare Fai r  
469 237-01 08 /1 2/78 Sugar] and  Mt.  0930 M 7 .0 305 Snare Good 
405 1 85-02 08/ 1 2 / 78 Bunker 1 1 55 M 3 . 5  90 Barrel Good 
E-7 060-03 08 / 1 3 /78 Parsons B r .  1 1 50 F 7 . 0  1 25 Barrel Fa i r  
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306 6 25-02 08/1 3/78 Tel l i co 1 03 5  F 4 . 0  80 Snare Good 
406 2 55-01 08!1 3/78 Bu nker 1 51 5  M 1 . 0 63 Barrel Fa i r  
358 256-01 08/1 4/78 Cosby 2200 M NA 1 20 Cul vert Good 
308 628-02 08/1 6/78 Tel l i co 1 0 1 5  F 3 . 0 85 Barrel Fa i r  
31 5 61 8-02 08! 1 7 /78 Tel l i t o  1 030  M 1 0  1 75 Snare Fai r  
407 238-01 08/1 7/78 Bu nker 1 01 5  M NA 4 2  Barrel Poor 
408 1 82-02 08/1 7/78 Bunker 1 200 F 7 . 0 1 1 5  Barre 1 Fa i r  
409 257-01 08 / 1 8/78 Bunker 1 4 1 5  M 3 . 0 1 20 Barrel Good 
361 261 -01 08/23/78 us  441  1 455  M 1 . 0 7 5  Cul vert Exce l l en t  
3 1 6  6 3 1 -01  08/24/78 Tel l i co 1 045 F 2 . 0  1 05 s�are Fa i r  
305 624-02 08/24/78 Tel l i co 0950 F 6 . 0  1 05 Snare Fai r  
4 1 0  262-01 08/25/78 Bu nker 1 01 5  M 1 . 0 58 Barrel Exce l l en t  
41 1 263-01 08/25/78 Bu nker 1 200 M 2 . 0 70 Barrel Fa i r  
366 084-05 08/ 3 1 /78 E l kmont 0900 M 1 0 . 5  500 Free-range Exce 1 1  ent 
3 1 7  632-01 09/ 01 /78 Tel l i co 1 000 M 1 . 0 1 1 0  Snare Poor 
4 1 3  264-01 09/01 /78 Parsons B r .  1 000 M 4 . 0  1 3 2  Barre 1 F a i r  
472 268-01 09/04/78 Bote Mt . 0940 F 3 . 0  6 5  Snare Fai r 
473 267-01 09/04/78 Bote M t .  l l 20 F 3 . 0 80 Snare Fa i r  
476 266-01 09/04/78 Bote �It . 1 440 F 5 . 0  1 2 5 Snare Good 
4 1 4  269-01 09/05/78 Parsons S r .  1 030 F 3 . 0 1 00 Barrel Fai r 
479 271 -01 09/06/78 Bote Mt .  1 820 M 4 .0 1 75 Snare Good 
480 039-07 09/07/78 Bote Mt . 1 1 00 F 1 1 . 0 NA Snare Good 
481 069-03 09/09/78 Bote Mt . 1 1 00 F 8 . 0  1 30 Snare Excel l en t  
482 272-01 09/ 1 0/ 78 Bote M t .  1 030 F 3 . 0  1 05 Snare Excel l en t  
478 270-02 09/ 1 0/78 Bote Mt. 0935 M 2 . 0  1 2 5  Barrel Good 
367 1 97-02 09/ 1 2/78 Cades Cove 1 2 1 5  M 9 . 0  250 Cul vert Open wound 
458 1 92-02 09/1 2/78 Cades Cove 0300 M 1 0 . 0  2 50 Cul vert Exc el l en t  
470 265-01 09/ 1 3/ 78 Bote Mt . 1 320 M 2 . 0  80 Free-range Poor 
603 279-02 05/ 1 7/79 Cosby 0200 M 4 . 0  235  Free-range Open wound 
604 206-02 05/ 1 8/79 Chimneys 1 705 M 3 . 5  98 Free-range Poor 
605 2 80-01 05/20/79 Newfou n d  Ga o 1 800 M 5 . 0 200 Free-range Fa i r  
606 203-04 05/28/7 9  u s  4 4 1  1 455  F 8 . 0  1 20 Free-range F a i r  
607 281 -01 06/01 /79 Catal oochee 1 000 M 3 . 0 1 70 Cul vert Fa i r  
322 637-01 06/02/79 Tel l i co 1 000 M 4 . 0  1 80 Snare Good 
4 1 6  282-01 06/02/79 Pa rsons B r .  1 1 02 M 3 . 0  7 5  Barrel Good 
331 NA 06/03/79 Tel l  l eo 0935 M 4 , 0  1 60 Snare Good 
608 1 86-02 06/04/79 us 441 1 02 5  F 4 . 5  1 20 Free-range Fa i r  
474 283-02 06/04/79 Bote M t .  0900 M 2 . 0 l l 5  Snare Fai r 
475 284-01 06/ 04/79 Bote Mt. 0940 M NA 1 35 Snare F a i r  
609 220-03 06/04/79 us 441 1 43 0  F 4 . 0  1 50 Free-ra nge Good 
486 288-01 06/05/79 Bote Mt. 1 1 2 5  F 3 . 0  7 5  Snare Fa i r  
334 NA 06/05/79 Tel l i co 0946 M 3 . 0  1 00 Snare Fai r  
403 243-02 06/06/79 Parsons B r .  1 030 F 4 . 0  95 Barrel Fa i r  
401 226-03 06/06/79 Parsons B r .  1 245  M 4 . 0  1 80 Barrel F a i r  
487 1 1 1 -02 06/06/79 Bote Mt. 1 03 5  F 1 4 . 0  1 1 0  Snare Fai r 
326 NA 06/07/79 Tel l i co 0940 F 1 .  0 30 Snare Fai r 
3 2 2  637-02 06/07/79 Tel l i co 1 04 5  M 4 . 0  1 80 Snare Good 
327 NA 06/08/79 Tel l i co 1 000 F 3 . 0 90 Snare Good 
6 1 0  324-01 06/ l l /79 Chimneys 1 8 1 9  M 3 . 0  140 Free-range Poor 
549 290-01 06/ 1 1 /79 Chimneys 2 1 00 F 1 2 .0 1 50 Free-range Good 
6 1 2  291 -01  06/ 1 2/79 Chi mneys 0900 M 1 . 0 50 Free-range Fa i r  
490 2 93-01 06/1 2/ 7 9  Bote Mt . 0840 M 2 . 0  75 Snare Fa i r  
550 292-01 06/1 2/79 C h i mneys 2 1 00 M 2 . 0  6 5  Free-range Poor 
6 6  
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335 NA 06/ 1 4/79 Tel l i co 0950 M 4 . 0  1 55 Snare Good 
309 629-02 06/1 5/79 Tel l i co 0950 M 3 . 0  1 08 Snare Good 
336 634-01 06/ 1 5/79 Te l l i co 1 00 5  F 3 . 0  1 00 Snare Fa i r  
306 6 2 5 -0 2  06/ 1 5/ 7 9  Tel l i co 1 000 F 4 . 0 9 0  Snare Fa i r  
337 635-01 06/ 1 5/ 7 9  Te l l i co 1 1 1 4 M 3 . 0 1 1 5  Snare Good 
41 9 291 -01 06/ 1 7 / 79 Pa rsons B r .  1 1 30 M 1 . 0 5 0  Barrel Fa i r  
420 295-01 06/ 1 7 / 7 9  Bu nker 1 300 M 1 . 0 65 Barre 1 Fai r 
321 201 -04 06/22/79 Bunker 0930 F 4 , 0  1 1 2  Snare Poor 
405 1 85-03 06/22/79 Bunker 1 4 00 M 4 . 5  1 00 Barre 1 Fa i r  
6 1 3  296-01 06/22/79 Chimneys 1 83 0  M 3 . 0  1 40 Free-range Fa i r  
492 1 39-02 06 / 2 7/ 79 Bote M t .  0930 M 4 . 0  1 25 Snare Fa i r  
575 240-02 06/2 7/ 7 9  Smokemont 2 1 30 F 6 . 0  1 60 Free-range Good 
576 297 -01 06/ 27/79 Smokemont 1 1 30 F 1 2 . 0  2 2 0  Free-range Excel l e n t  
303 6 2 7-03 06/29/ 79 Tel l i co 1 1 00 M 3 . 0  9 0  Snare Fa i r  
6 1 4  205-02 06/30/ 79 us 44 1 1 1 00 F 9 . 0  1 40 Free-range F a i r  
61 5 296-01 06/30/79 us 441 0900 M 3 . 0  1 40 Free- ra nge Gu nshot 
6 1 6  298-01 06/30/ 79 us 441 1 600 F 3 . 0  7 0  Free-rang e Fa i r  
337 635-02 07/04/79 Tel l i co 1 005 M 3 . 0  1 1 5 Snare F a i r 
307 626-04 07/07/79 Tel l i c o  1 1 20 F 3 , 0  90 Snare fa i r  
493 1 64-03 0 7/ l l / 7 9  Sug arl a n d  Mt . 1 000 M 8 . 5  3 50 Snare Exce l l en t  
458 2 76-02 0 7 / 1 2/79 Sugar l an d  Mt . 1 040 F 2 . 0  5 5  Snare Poor 
343 638-01 0 7 / 1 2 / 7 9  Tel l i co 1 200 F 2 . 0  80 Snare Good 
305 624-01 07/ 1 3/ 7 9  Tel l i co 1 004 F 7 . 0  1 1 0 Snare Fa i r  
494 299-01 0 7 / 1 3/79 Sugar l and Mt.  1 1 1 5  F 6 . 0  65 Snare Poor 
495 300-01 07/1 4/79 Suga rl and M t .  1 22 3  M 3 . 0  1 20 Snare Fai r 
422 301 -01 0 7 / 1 5/79 Bunker 1 1 30 M 5 . 0  1 55 Barrel Poor 
496 3 02-01 07/ 1 7 /7 9  Sugar1 and Mt . 1 050 M 4 , 0  1 20 Sna re F a i r  
F-21 1 80-02 07/1 8/79 Sugar 1 and Mt .  1 1 1 0  F 5 . 0  8 5  Snare Poor 
338 639-01 07/ 1 8/79 Tel l i co 1 04 5  F 3 . 0 90 Snare Fa i r  
495 300-02 07 / 1 9/79 Suga rl and Mt.  1 050 M 3 . 0 1 20 Sna re Open wound 
498 3 04-02 07/27/79 Bote Mt . 1 200 F 2 . 0  7 5  Barre l Poor 
490 2 93 -0 2  07/30/79 Bote Mt . 1 1 55 M 2 . 0  85 Barre 1 Fai r 
6 2 0  308-01 07/ 3 1 / 79 Smokemont 2300 F 1 2 . 0 1 70 Free-range Good 
609 220-04 07/3 1 / 79 us 441 1 400 F 4 . 0  1 40 Free-range Good 
6 1 8  3 07-01 0 7/ 3 1 / 7 9 us 44 1 1 400 F 0 . 5 1 6  Free-range Deceased 
6 1 7  3 06-01 07/3 1 / 79 us 441 1 40 0  M 0 . 5  1 7  Free-range Good 
424 3 09-01 08/ 1 0/ 7 9  Parsons Br . 1 000 F 7 . 0  95 Snare Poor 
6 2 1  084-06 08/ 1 1 / 79 E l kmon t  0930 M 1 1 . 5 2 7 5 Free-range Exce l l ent 
501 3 1 1 -01 08/ 1 3/79 Tremont 0825 M 0 . 5  1 0  Sna re Good 
426 3 1 0-01 08/ 1 3 / 7 9  Parsons B r .  0945 F 2 , 0 70 Snare Fa i r  
502 1 93-02 08/ 1 4/ 7 9  Bote M t .  1 03 5  M 4 . 0  1 5 0  Snare Good 
427 3 1 2 -01 08/ 1 4/ 7 9  Parsons B r .  1 000 F 3 . 0  7 0  Snare Good 
549 290-02 08/2 1 / 7 9  Chimneys 1 63 0  F 1 2 . 0  1 5 0  Free-ra nge Good 
471 2 6 5-02 08/23/79 Bote Mt . 1 1 00 F 3 . 0  80 Snare Poor 
503 0 7 1 -06 08/ 26/79 Bote M t .  1 05 0  M 9 . 5  1 70 Snare Fa i r  
5 04  3 1 3 -0 1  08/30/ 7 9  Bote M t .  1 040 M 5 . 0  1 50 S n a re Fa i r  
5 7 8  3 1 6-Dl 0 9/04/79 Smokernont 1 000 M 1 . 5 3 3  Free-range S k i n  i nfect . 
5 7 9  31 7-01 09/04/ 7 9  Smokemont 0944 M 1 . 5 45 Free-range Fa i r  
5 7 7  297 -02 09/04/79 Smokemont 0944 F 1 2 . 0  2 0 5  Free-range Ex c e l l en t  
585 31 9-01 09/04 / 7 9  Smokemont 0957 M 1 .  5 4 5  Free-range Fa i r  
584 31 8-01 09/ 04 / 7 9  Smokemont 0951 M 0 . 5  1 6  Free-ra nge Fa i r  
586 320-01 1 0/ 1 6/ 7 9  Cosby 2 33 0  M 3 . 0  1 7 5 Cu ! v ert Fa i r  
588 3 22-01 1 0/ 2 2 / 7 9  Ga t l i nburg 1 030 F 0 . 5  1 7  Free-range Good 
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589 32 3..01 1 0/22/79 Gatl i nburg 1 1 00 F 0 . 5  1 5  Free-range Deceased 
590 3 2 1 -01 1 0/22/79 Gatl i nburg 1 1 00 F 6 . 0  1 22 Free-range Fa i r  
486 288-02 03/03/80 Bote Mt . 1 030 F 4 . 0  1 40 Den/drug Good 
476 266-03 03/08/80 Bote M t .  1 01 5  F 7 . 0  1 90 Den/drug Excel l ent 
6 1 4  205-03 06/07/80 us 441 1 5 2(} F 1 0 . 0  90 Free-range Gunshot 
622 3 3 3 -0 1  06/09/80 Cades Cove 1 940 F 1 .0 65 Free-range Open wound 
624 206-03 06/ 1 0/80 us 4 4 1  1 54[) M 3 . 0  1 50 Free-range Good 
4 1 9  3 62-02 06/ 1 5/80 Parson s  B r .  0904 M 2 . 0  95 Snare Fa i r  
428 3 34-01 06/ 1 6/80 Bun ker 1 03J M 2 . 0  7 5  Snare Good 
3 2 1  201 -05 06 / 1 6/80 Bun ker 0840 F 5 . 0  1 00 Barrel Fa i r  
586 3 20-03 07/29/80 Cosby 2 330 M 3 . 0  200 Free-range Gunshot 
621 084-07 08/07/80 El kmont 2 220 M 1 2 . 5  325 Free-range Exce 1 1  ent 
3082 3 29-01 08/ 2 3/80 F i g ht Crk .  1 91 5  M 3 .0 1 45 Road k i l l  Deceased 
APP END IX  B 
H EMATOLOG I CAL PARAMETERS 
BEAR I NDEX DATE SEX AGE liT wac RBC HGB PCV MCV MCH MCHC 
1 P-1 1 72-01 06/01 /77 M 2 . 5  1 00 6 . 0  6 . 79 1 4 , 4  4 5 . 0  7 0  2 1 . 2  3 2 . 0  
2 91  1 73-01 06 / 1 2/77 M 1 0 . 5  220 1 8 .8 7 . 35 1 6 . 7  48 . 5  72 22 . 7  34 . 4  
3 0-1 0 094-02 06/ 1 4/77 M 1 0 . 5  21 0 1 1 . 9 5 . 58 1 2 . 5  38 . 1  73 2 2 . 4  3 2 . 8  
4 D - 1 1  1 74-01 06/ 1 6/77 M 3 . 5 1 05 1 4 . 7  6 . 87 1 5 . 2  43 , 1  68 2 2 . 1  3 5 . 3  
5 D - 1 4  1 30-02 06/1 9/77 M 9 . 5  250 1 7 . 3  6 . 26 1 3 . 5  3 8 . 7  66 2 1 . 6  34 . 9  
6 D - 1 3  093-02 06/ 1 9/77 M 5 . 5  1 52 8 . 5  7 . 04 1 3 .6 42 . 0  64 1 9 . 3  3 2 . 4  
7 D- 1 5  1 75-01 06/ 20/7 7  M 6 . 5  1 80 1 2 . 6 7 . 26 1 6 . 3  4 6 . 3  69 22 . 5  3 5 . 2  
8 D-1 6 1 76-01 06/ 2 1 /77 F 8 . 5  1 4 7  1 4 . 0  6 .  84 1 4 . 1  4 0 . 4  63 20 . 6  34 . 9  
9 93 1 7 7-01 06/ 22/77 M 1 . 5  70 8 . 2  6 . 52 1 3 . 9  3 9 . 6  6 4  2 1  . 3  35 . 1  
1 0  P-2 1 78-01 06/23/77 M 1 . 5 70 8 . 4 6 . 63 1 3 . 3  3 9 . 3  63 20 . 0  33 .8  
1 1  F-4 1 64 -02 06/ 27/ 77 M 6 . 5  2 1 0  1 7 . 3  8 . 2  1 9 . 0  5 1 . 6  69 23 . 2  36 . 8  
1 2  F-1 0 1 79-01 06/28/77 M 9 . 5  350 1 4 . 6 8. 7 2 1 . 0  54 . 4  68 24 . 1  38 . 6  
1 3  E-7 060-02 06/ 29/77 F 1 4 . 5  1 1 0 1 2 .4 6 . 53 1 4 . 8 4 0 . 3  66  22 . 7  36 . 7  
1 4  F-5 097-03 06/ 29/77 F 8 . 5  1 1 0 1 2 . 7  7 . 6 8  1 5 . 7  44 . 3  62 2 0 . 4  3 5 . 4  
1 5  C-5 1 48-02 06/29/77 M 5 . 5  1 45 9 . 0  7 .8 1 7 . 4  46 .8  65 22 . 3  37 . 2  
1 6  P-1 1 72-02 06/30/77 M 1 2 . 0  1 05 1 3 . 0  8 . 52 1 9 . 3  50 . 0  64 22 . 7  3 8 . 6  
1 7  F-21 1 80-01 06/30/ 7 7  F 3 . 5  6 2  1 8 . 7  7 . 99 1 7 . 2  4 6 . 0  63 2 1 . 5  3 7 . 4  
1 8  E-60 1 82 -01 07/02/77 F 6 . 5  1 00 1 4 . 2  7 , 40 1 6 . 0 44 .8 66 21 . 6  3 5 . 7  
1 9  E -8 1 8 1 -0 1  07/02/77 M 3 . 5  80 23 . 5  6 . 54 1 4 . 6  40 . 5  66 2 2 . 3  3 6 . 1  
20 E-23 1 83-01 07/03/77 M 6 . 5  200 1 8 . 2  8 . 59 1 7 .4 4 9 . 4  63 20 . 3  3 5 . 2  
2 1  E -24 1 85-01 07/03/77 M 2 . 5  55 21 . 8  6 . 78 1 5 .6 42 . 6  6 7  23 . 0  36 . 6  
22 F-1 3 1 84-01 07/ 03/77 F 1 1 . 5  1 05 1 9 . 2  8 . 2 9  1 7 . 3  50 . 8  67 20 . 9  34 . 0  
23 P-3 1 86-01 07/ 1 1 /77  F 2 . 5  80 1 2 .4 6 . 63 1 3 . 7  37 . 5  60 20 . 7  3 6 . 5  
24 B-1 0 1 87-01 07/ 22/ 77 F 6 . 5  90 2 7 . 3  6 .4 1  1 3 . 7  3 9 . 5  64 2 1 . 37 34 . 68 
25 C-1 0 1 59-02 07/22/7 7  M 4 . 5  1 37 8 . 9  7 .43 1 5 . 0  44 . 0  6 5  2 0 . 1 9  34 . 09 
2 6  B-1 5 1 92-01 07/24/77 M 9 . 5  1 60 1 5 . 6  8 . 03 1 7 . 5  49 . 5  6 7  21 . 79 3 5 . 35 
27 C-2 1 44-04 07/26/77 M 8 . 5  3 1 0  1 2 . 5  9 . 02 1 7 . 6  51 . 9  63 1 9 . 5 1 33 . 91 
28 B - 1 7  1 95-01 07/28/77 F 6 . 5  85 1 8 . 2 7 .49 1 4 .6 4 1 . 7  60 1 9 . 4 9  3 5 . 01 
29 C-22 1 94-01 07/28/77 F 6 . 5  1 1 5  20 . 2  7 . 67 1 5 . 4  46 . 1  66 2 0 . 08 33 . 4 1  
30 B - 1 6  1 93 -01 07/29/77 M 2 . 5  1 20 1 9 .6 6 . 88 1 3 . 9  4 1 . 6  6 5  20 . 2  33 . 4 1  
3 1  P-4 1 96-01 08/02/77 M 2 . 5  1 1 5  1 6 . 8 6 .88 1 4 . 2  4 0 . 5  63 2 0 . 64 3 5 . 0 6  
32  P-5 220-01 08/03/77 F 3 . 5 1 1 5  1 4 . 0  6 . 38 1 3 . 5  37 . 5  62 21 . 1 6 36 . 0  
33 B - 1 8  1 70-02 08/03/77 F 1 . 5 28 1 5 . 6  7 . 2 6  1 4 . 9  4 1 . 0  6 1  20 . 52 3 6 . 34 
34 83 1 26-03 08/07/77 M 8 . 5  300 1 3 . 1  8 .4 6  1 8 . 2  50.4 65 2 1 . 5 1  36 . 1 1  
3 5  E-33 1 99-01 08/07/77 F 2 . 5  70 1 5 . 0  7 . 40 1 4 . 7  42 . 5  62 1 9. 86 34 . 5 9  
36 E-34 1 98-01 08/07/77 F 7 . 5  1 20 1 8 . 0  5 . 9 5  1 3 . 5  3 8 . 0  6 9  22 . 6 9  3 5 . 53 
37 E-32 200-01 08/09/77 F 1 . 5 so 1 7 . 7  6 . 58 1 3 . 9  3 9 . 8  65 21 . 1 2  34 . 92 
38 E-31  201 -01 08/ 1 0/ 7 7  F 2 . 5  75 23 . 5  7 , 03 1 4 . 7  4 4 . 7  68 20 . 9 1  3 2 . 89 
39 D-1 2 084-04 08/ 1 2/77 M 9 . 5  275 2 3 . 9  8 . 29 1 8 . 6  5 2 . 0  69 2 2 . 4  3 5 . 8  
4 0  E-35 202-01 08! 1 3/ 77 M 2 . 5  70 1 4 . 2  7 . 3 1  1 7 . 8  50 . 2  67 24 . 3 5  3 5 . 4 6  
4 1  P-6 203-01 08/ 1 8/77 F 6 . 5 1 1 5  1 0 . 3  7 . 59 1 7 . 4  47 . 2  60 2 2 . 92 36 . 86 
42 P-7 2 04 -0 1  08/ 2 1 /77 M 2 . 5  1 6 5  1 1 . 6 6 . 06 1 2 . 5  40 . 7  65 20 . 6 3  30 . 71 
43 P-9 206-01 08/ 23/77 M 1 . 5 40  1 1 .3 6 .98 1 3 . 5  42 . 9  59 1 9 . 34 3 1 . 47 
4 4  P-8 205-01 08/23/77 F 7 . 5  1 20 1 1 .8 6 . 20 1 3 . 3  4 0 . 8  83 21 . 4 5  32 . 60 
4 5  P-1 0 207-01 08/23/77 F 5 . 5  2 1 5  1 0 . 5  7 . 6 5  1 6 . 8  4 9 . 9  63 21 . 96 3 3 . 67 
46 1 1 0  1 57-02 08/27/77 M 1 0 . 5  290 1 3 . 8  7 .90 1 7 . 8  5 2 . 2  65 22 . 5 3  34 . 08 
47 C-20 1 90-02 08/28/77 M 6 . 5  1 95 1 4 . 4  7 . 90 1 7 . 7  51 .9  70 2 2 . 4 1  3 4 . 1 0 
48 A-4 1 063-02 08/31 / 77 F 9 . 5  90 1 0 . 5  6 . 94 1 5 . 4  4 7 . 3  66 22 . 1 9  3 5 . 56 
4 9  A-40 208-01 08/3 1 /77  M 0 . 5  26 1 0 . 0  6 . 4 1  1 3 . 9  4 1 . 5  62 21 . 68 3 3 . 4 9  
50 A-43 21 1 -01 09/ 0 1 / 7 7  M 1 . 5 23 1 3 . 0  6 . 80 1 5 . 2 4 5 . 7  65 22 . 35 3 3 . 26 
69 
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5 1  A-45 092/02 09/04/77 F 1 1 . 5 1 20 1 6 , 8 6 . 01 1 3 . 2  4 1 . 8  6 7  2 1 . 96 31 . 58 
5 2  A-46 2 1 3-01 09/05/77 F 3 . 5  80 1 9 . 5  6 . 76 1 6 . 1  4 8 . 7  6 9  2 3 . 82 3 3 . 06 
53 H-2 042-03 09/05/ 7 7  F 1 2 . 0 1 22 9 . 0  6 . 09 1 3 . 7  4 1 . 5  6 6  2 2 . 5  33 . 01 
54 H-3 1 0 1 -03 09/ 05/ 7 7  F 8 . 5  1 05 9 . 4  6 . 30 1 3 . 6  41 . 5  63 2 1 . 59 32 . 77 
55  A-47 2 1 4-01 09/ 1 8/ 7 7  M 2 . 5  1 6 0  1 9 . 3  7 . 1 2  1 4 . 9  46 . 0  63 2 0 . 93 3 2 . 39 
56 A-9 1 36-03 09/20/ 7 7  F 3 . 5  1 1 5  1 6 . 0  6 . 60 1 5 . 5  46 . 9  6 8  2 3 .48 33 . 05 
57  A-49 2 1 6-01 09/ 2 1 / 7 7  M 1 . 5 55 1 9 . 9  7 . 23 1 6 . 4  4 7 . 3  63 2 2 . 68 3 4 . 6 7  
58 A-50 2 1 5-01 09/ 2 1 / 77 M 5 . 5  2 1 0 1 8 . 3  6 . 61 1 4 . 1  4 2 . 5  6 2  2 1 . 33 33 . 1 7  
59 A-52 2 1 7-01 09/2 2/ 7 7  M 7 . 5  265 20 . 2  7 . 00 1 5 . 1  45 .8 63 2 1  . 5 7  3 3 . 0  
60 A-54 2 1 8-01 09/ 24/ 7 7  M 3 , 5  1 70 2 1 . 4  7 . 84 1 6 . 6  48 . 2  60  2 1  . 1 7  3 4 . 44 
6 1  403 243-02 06/06/78 F 3 . 0  95 1 6 . 8  6 . 89 1 4 , 6  46 . 2  6 9  
62  451  2 22-01 06/ 1 8/ 7 8  M 3 . 0 1 4 0  1 7  . o  9 . 29 1 9 . 0  56 . 5  64 
63 452 223-01 06/1 9/78 M 3 . 0  220 7 . 8  8 . 5 2  1 7 . 5  53 . 5  66 
64 301 623-01 06/23/78 M 6 . 0  2 3 0  1 0 . 1  6 . 68 1 5 . 8  4 5 . 8  7 1  
65 307 626-01 06/25/78 F 3 . 0  84 6 . 9  5 . 64 1 1 . 7 35 . 4  6 5  
6 6  306 625-01 06/ 25/78 F 4 . 0  9 2  1 1 . 1  8 . 6 3  1 8 . 7 51 . 7  6 3  
67 453 240-01 06/26/78 F 5 . 0  1 60 9 . 2  7 . 00 1 4 . 4 4 2 . 0  6 0  
68 352 2 25-01 06/ 27/78 M 3 . 0  80 6 . 0 6 . 1 5  1 3 . 2  3 9 . 4  6 6  
69 353  2 4 1 -01 06/27/78 M 4 . 0  1 1 0  9 . 6  6 . 04 1 2 . 6  39 . 0  6 7  
7 0  303 627-0 1  06/ 28/78 M 2 . 0  7 5  7 . 8  7 . 1 8  1 5 . 4  4 5 . 3  6 6  
7 1  401  2 2 6-01 06/28/78 M 3 . 0  1 00 1 1 . 8 6 . 91  1 5 . 0  44 . 4  6 7  
72 459 242-01 06/28/78 F 3 . 0  6 0  2 . 2  4 . 60 9 . 4  28 . 5  84 
73 3 2 1  2 1 0-02 06/29/78 F 3 . 0  95 9 . 6  7 . 72 1 6 . 8  53 . 4  7 2  
7 4  404 244-01 06/ 29/78 F 3 . 0  1 05 1 0 .3 7 .8 1  1 7  . 1  5 1 . 5  68 
75 360 2 6 0-03 06/30/78 M 2 , 0  1 40 6 . 8  6 . 39 1 5 . 0  4 2 . 6  68 
76 4 6 1  099-02 07/01 /78 M 9 . 0  200 2 1 . 6  8 . 1 2  1 8 . 3  5 5 . 9  7 0  
77  462 2 1 1 -01  07/01 /78 M 1 . 5 1 30 1 2 . 6  7 . 08 1 5 . 8  50.0  73  
7 8  452 223-02 07/03/78 M 3 . 0  2 2 0  1 2 . 4  6 . 85 1 4 . 5  4 3 . 0  6 5  
79 354 245-01 07/03/78 F 5 . 0  1 00 5 . 7  5 . 4 1  1 2 . 6  37 .6  7 1  
8 0  464 2 3 1 -01 07/09/78 M 3 . 0  90 1 5 . 2  6 . 89 1 6 . 0  5 1 . 0  77  
81 308 628-01 07/09/78 F 3 . 0 95 1 0 . 0  7 . 70 1 7 . 7  4 7 . 8  6 6  
82  465 2 32-01 07/ 1 1 /7 8  M 3 . 0  1 45 1 5 . 4  7 . 68 1 6 . 3  50 .4 68 
83 373 233-01  07/ 1 3 / 78 M NA 1 28 1 2 . 1  5 . 70 1 3 . 2  3 7 . 7  68 
84 355 234-01 07/1 7/78 M 4 . 0  1 3 7  1 7  . o  7 .3 3  1 6. 6  48.9 69 
85 356 248-01 07/ 1 7/78 F 8 . 0  1 50 1 6 . 7  8 . 20 1 8 . 5  5 4 . 3  6 9  
8 6  467 249-01 07/25/78 M 3 . 0 1 05 1 5 . 0  6 .7 6  1 6 . 2  48 , 4  6 8  
87 455  25 1 -01 07/31 / 78 F NA 7 0  1 2 . 5  7 . 35 1 5 . 3  4 6 . 0  6 5  
8 8  304 630-01 08/03/78 F 2 . 0 1 0 2  1 6 . 8  7 . 70 1 6 . 9  5 1 . 5  7 0  
89 454 250-01 08/05/78 F 9 . 0  8 5  1 1 . 9 6 . 7 1  1 4 . 8  4 5 . 0  7 0  
90 3 1 3  633-01 08/07/78 F 2 . 0  7 5  1 8 . 7  8 . 3 7  1 8 . 3  54 . 5  6 7  
9 1  457  097 -04 08/09/78 F 9 . 5  1 4 0  1 3 . 7 7 . 36 1 5 .4 4 5 . 5  64 
92 456 253-01 08/09/78 F 1 . 0 4 5  1 4 . 9  7 . 40 1 5 . 2  4 4 . 9  6 3  
9 3  4 6 8  236-01 08/1 1 /7 8  M 3 . 0 90 1 6 . 7  8 . 1 9  1 8 . 5  4 9 . 4  6 4  
94 405 1 85-02 08/ 1 2/78 M 3 . 5  90 1 1 . 6 7 . 52 1 6 .6 4 6 . 4  64 
95 401 2 2 6-02 08 / 1 2/78 M 3 . 0  1 20 1 1 . 9 7 .  53 1 8. 3  4 8 . 7  68 
96 469 23 7-01 08/ 1 2/78 M 7 . o  305 1 1 . 3 7 . 00 1 7 . 5  45 . 6  68 
97 E-7 060-03 08/ 1 3/78 F 7 . 0  1 25 1 0 . 4  7 . 64 1 7 . 6  48 . 1  66 
98 406 255-01 08 / 1 3/78 M 1 .0 63 7 .4 7 . 93 1 7 . 5  49. 0 65 
99 358 2 5 6 -01 08/ 1 4/78 M NA 1 20 1 0. 3  4 . 6 1  1 1 . 9 3 1 . 7  70 
1 00 407 238-01 08/ 1 7/78 M NA 42 1 4 . 8  6 . 58 1 5 . 4  4 2 . 2  66 
1 01 408 1 82 -02 08/ 1 7/78 F 7 . 0  1 1 5  6 . 9  7 . 02 1 5 . 3 43 . 3  6 5  
1 02 409 257-01  08/ 1 8/78 M 3 . 0  1 20 8 . 8  7 . 33 1 5 . 4 46 . 4  66  
1 03 361  261 -01 08/23/78 M 1 .0 7 5  9 . 6  8 . 29 1 9 . 6  5 1 . 3  66  
EEAR I NDEX r:,�n SEX �.GE WT wac RBC HGB PCV MCV MSH MCKC 
] 0:,  3 1 5 6 3 1 -01 08/24/73 F 2 . 0  1 05 1 1 . 9 8 . 08 1 8 . 3  55 . 2  7 1  
! 05 305 624-02 08i24/78 F 6 . 0  1 (15 9. 1 7 . 26 1 6 .  1 45 . 6  66 
1 05 4 1 0  262-01 08/ 25/ 78 M 1 � 0 58 1 1 . 9 7 . 63 1 6 . 6  48 . 0  66 
1 Ji 4i 1 2€3-01 08/ 25/78 M 2 . 0  70 5 . 2  8 . 1 3  1 7  . .1 52 , 8  68 
1 08 365 084-05 08/3 1 /78 M 1 C . S  5CO 1 0 . 3  7 . 1 8 1 6 . 5  46 . 2  69 
1 09 3 1 7  632-01 09/01 /78 M 1 . 0 1 1 0  1 5 . 1  7 . 99 1 8 .  3 5 2 . 4  6 8  
1 1 0 41 3 264-'l1 09/0l / 7 8  M 4 . c  1 32 6 . 1  7 . 93 1 6 . 1  48 . 3  64 
1 1 1  470 265-01 09/ 03/78 F 2 . 0  50 1 5 . 3  8 . 65 1 8 . 0  5 3 . 3  6 5  
1 1 2 4 7 2  268-01 09/G4/78 F 3 . 0 6 5  1 4 . 2  7 . 73 1 7 . 1  5 1 .8 7 0  
i 1 3 4 7 3  2 6 7 -01 09/ 0 .. /78 F 3 . 0 80 1 6 . 1  7 . 75 1 6 . 9  51 . 3  6 9  
1 i 4 4 1 4  269-01 09/05/78 F 3 . 0  1 00 1 0 . 3  8 . 03 1 7 . 2  4 8 . 2  6 3  
1 1 5 4 7 9  2 7 1 -01 09/05/78 M 4 . 0  1 7 5  1 7 . 6  6 . 2 3  1 3 . 8  3 9 . 1  64 
1 1  s 480 039-07 09/07/ 78 F 1 1 . 0  NA 1 1 . 8 7 . 48 1 7 . 0 48 . 6  6 8  
1 1 7  481 069-03 09/09/ 7 8  r 8 . 0  1 3 G  1 0 . 8  8 . 37 1 8 . 0  5 3 . 0  6 7  
1 1 8 478 2 70-02 09/ 1 0/78 M 2 . 0  1 25 1 6 . 3  6 , 36 1 3 . 9  40.6 66 
1 1 9  482 2 72-01 09/ 1 0/78 F 3 . 0 1 05 1 3 . 7  5 . 6 1  1 6 . 0  44,4 7 0  
1 20 458 1 92-02 09/ 1 2 / 7 3  M 1 0  250 1 4 . 0  7 . 85 1 7  . o 4 6 . 5  6 3  
1 21 3 6 7  1 92-02 09/ 1 2 / 78 M 9 . 0  250 9 . 2  6 . 33 1 3 , 9  39 , 5  65 
1 22 601 2 7 7 -01 04/29/79 M 2 . 0  30 1 0 . 9  8 . 86 1 8 , 9  5 7 .0 
1 23 603 2 7 9-02 05/18/79 M 3 . 5  98 9 . 1  7 . 9 2  1 7 . 0  5 2 . 0  
1 2 5  G05 280-01 05/20/ 7 9  M 5 , 0  200 7 . 3  6 . 83 1 4 , 7  44 . 0  
1 2ti 606 203-04 05/ 28/79 F 8 . 0  1 20 6 , 9  7 . 88 1 7 . 0  5 1 . 0  
1 2 7 607 281 -01 05/01 / 79 M 3 . 0  1 70 9. 5 8 . 59 1 8 . 4  5 3 . 0  
1 28 322 6 3 7 -01 06/ 02/79 M 4 . 0  1 80 1 2 . 9  7 . 42 1 6 . 5 54 .0 
1 29 475 284-01 06/04/79 M NA 1 3 5  1 0 . 9  6 . 7 2 1 3 . 7  4 3 . 0  
1 30 474 283-02 06/04/79 "' 2 . 0  1 1 5  8. 7 6 , 74 1 3 . 3  38 . 5  
1 3 1  609 2 20-03 06/04/79 F 4 . 0  1 50 6 . 1  6 .  91 1 4 . 4 4 3 . 0  
1 3 2  608 1 86-02 06/ 04/79 F 4 . 5  1 20 9 . 9  8 . 85 1 8 . 0  52 . 0  
1 3 3  486 288-01 06/05/79 F 3 . 0 7 5  1 6 . 4 6 . 85 1 3 . 7  4 2 . 0  
1 3 4  334 NJl. 06/ 05/ 7 9  M 3 . 0  1 00 8 . 7  7 . 83 1 7 . 3 5 2 . 0  
1 35 487 1 1 1 -02 06/06/79 F 1 4 . 0  1 1 0 1 4 . 6  8 . 4 5  1 7 .4 50 . ('  
1 36 401 226-03 06/ 06!79 M 4 . 0  1 8 0  8 . 2  7 . 46 1 7 . '1 51 . 0  
1 37 403 243-02 06/06/79 !' 4 . 0  95 9 . 2  6 . 92 1 4 . 2  4 9 . 0  
1 38 322 537 -02 06/07/79 M 4 . 0  1 80 1 6 . 8 7 . 81 1 7 . 2  5 3 . 0  
1 39 326 WI. 06/ 0 7 / 79 F 1 . 0 30 1 5 . 1  6 . 2 5 1 2 . 2  41 . 0  
1 40 322 637-0 2  06 /07/79 M 4 . 0  1 80 1 7 . 5  8 . 1 7  1 8 . 4 5 6 . 0  
1 41 3 2 7  NA Oi.i/08/79 F 3 . 0  90 1 0 . 9 6 . 89 1 5 . 4  46 . 0  
1 42 'i49 290-01 06 ! 1 1  / 7 9  F 1 2 . 0  1 50 7 . 5  4 . 48 9 . 7  3 0 . 0  
1 43 6 1 0  324 -01 06/1 1 / 79 M 3 . 0  1 40 38 . 2  6 . 92 1 5 . 4  28. 0  
1 44 490 293 - Cl 06! 1 2/79 M 2 . 0  7 5  1 C . 9  6 . 6 5  1 4 , 4  4-i . O  
1 .; 5  61 2 291 -01 06/ 1 2/79 M 1 . 0  50 48 . 9  5 . 59 1 4 . 1  2 2 . 0  
1 46 550 292-01 06! 1 2 / 7 9  M 2 . 0  6 5  1 2 . 6  5 . 20 1 0 . 9  3 5 . 0  
1 4 7  335 NA 06/14/79 M 4 . 0  1 55 1 2 . 5  8 . 3 0  1 8 . 3 53 . 0  
1 48 309 629-02 06 / 1 5/ 7 9  M 3 . 0 1 08 7 . 0 8 . 1 0  1 8 . 2  50 . 0  
1 49 33€ 634-01 06! 1 5/79 F 3 . 0 1 00 1 4 . 3  7 . 20 1 5 . 4 4 5 . 0  
1 50 306 625-02 06 / 1 5/79 F 4 . 0  90 1 3 . 3  7 . 40 1 5 . 6  48 , 0  
1 5 1  3 3 7  635-01 06/ 1 5/ 7 9  M 3 . 0  1 1 5 1 3 . 4  7 . 23 1 6 . 3  49 . 0  
1 52 41 9 29i -01 06/ 1 7/ 79 M 1 .0 5 0  7 . 8  6 . 1 8  1 2 . 8  3 9 . 0  
1 53 420 295-01 06/ 1 7/ 7 9  M 1 . 0  6 5  6 . 0  6 . 4 1  1 4 . 5  43 . 0  
1 54 61 3 296-0 1 06/ 2 2 / 7 9  M 3 . 0  1 40 8 . 5  8 . 92 1 8 . 5  57 . 0  
1 55 405 1 85-03 06/ 22/79 M 4 . 5  1 00 6 . 5  6 . 36 1 4 . 5  45 . 0  
1 5 6  492 1 39-02 06/ 2 7 / 79 M 4 . 0  1 25 9 . 5  5 . 9 7  1 4 . 3  4 5 . 0  
1 57 576 297-01 06/ 2 7 / 79 F 1 2 .0 220 9.0 6 . 44 1 4 .  1 4 2 . 0  
72  
BEAR INDEX DATE SEX AGE liT wac RBC HGB PCV MCV MCH MCHC 
1 58 5 7 5  240-02 06/ 27/79 F 6 . 0 1 60 9 . 5  I .  1 2  1 4 . 6  42 . 0  
1 59 6 1 5  296-01 06/30/79 M 3 . 0 1 40 1 2 . 8  5 . 56 1 3 . 4  36 , 0  
1 60 6 1 6  296-01 06/30/79 F 3 . 0  7 0  1 1 , 5 5 . 36 1 3 . 0  3 5 . 0  
1 61 6 1 4  205-02 06/30/ 79 F 9 . 0  1 40 8 . 6  6 . 60 1 5 . 3  41 . 0  
1 6 2  337 635-02 07/04/79 M 3 . 0  1 1 5  1 4 . 4 7 . 36 1 6 . 3  53 . 0  
1 63 307 626-04 07/07/79 F 3 . 0  90 9 . 0  7 . 60 1 6 . 8  52 . 0  
1 64 493 1 64-03 07/ 1 1 / 7 9  M 8 . 5  350 1 6  . I  8 . 1 5  1 8 . 8  58 . 0  
1 65 458 2 76-02 07 ! 1 2/ 7 9  F 2 . 0  5 5  1 1  . 9  8 . 00 1 7 . 6  52 . 0  
1 66 494 299-01 07/ 1 3/79 F 6 . 0  65 20 . 7  4 . 44 8 . 9  3 1 . 0  
1 6 7  305 624-01 07/ 1 3 / 79 F 7 . 0  1 1 0  1 2 . 1  7 , 03 1 5 . 5  4 5 . 0  
1 68 495 300-01 07/ 1 4/79 M 3 . 0  1 20 1 5 . 4 6 . 89 1 6 . 8  48 . 0  
1 6 9  422 301 -01 07/1 5/79 M 5 . 0 1 55 5 . 6  8 . 24 1 7 . 8 5 5 . 0  
1 70 333 639-01 0 7/ 1 8/ 7 9  F 3 . 0 90 1 4 . 1  6 . 54 1 4 . 0  45 . 0  
1 71 F-2 1 180··02 0 7/ 1 8/ 7 9  F 5 . 0  85 20 . 9  8 . 08 1 8 . 0  5 7 . 0  
1 72 495 3 00-02 07/1 9/79 M 3 . 0  1 20 1 9 . 4  7 . 05 1 5 . 1  4 9 . 0  
1 73 496 302-01 0 7 / 1 9/79 M 4 . (i  1 20 24 . 6  6 .8 8  1 6 . 3 47 .o 
1 7 4 498 304-02 07/27/79 F 2 . 0  7 5  8 . 9  6 . 64 1 5 . 6 48 . 0  
1 75 490 293-02 07/30/79 M 2 . 0  85 1 1 . 1 6 . 59 1 4 . 7  44 . 0  
1 76 6 1 7 306-01 07/ 3 1 / 7 9  M 0 . 5  1 7  1 4 . 8  6 . 9 9 1 4 . 7  4 1 . 0  
1 7 7 620 308-01 0 7 /3 1 / 79 F 1 2 . 0  1 70 1 4 . 8  6 . 69 1 4 . 5  4 2 . 0  
1 78 6 1 8  307-01 07/3 1 / 79 F 0 . 5  1 6  8 , 6  5 . 53 1 3 . 2  4 1 . 0  
1 79 609 220-04 07/3 1 / 7 9  F 4 . 0  1 40 1 0 . 5  6 . 84 1 6 . 2 41 . 0  
1 80 424 309-01 08/ 1 0/ 7 9  F 7 . 0  95 2 5 . 3  6 . 20 1 4 . 1  4 3 . 0  
1 8 1  6 2 1  094-06 00/ 1 1 ! 79 M 1 1 . 5 2 7 5  1 5 . 1  7 . 68 1 6 . 2  4 8 . 0  
1 82 501  3 1 1 -0l 08/ 1 3/79 M 0 . 5  1 0  1 1 . 1 6 . 21  1 2 . 2  4 2 . 0  
1 83 426 31 0-01 08/ 1 3/ 7 9  F 2 . 0  7 0  1 0 . 6  7 . 80 1 7 . 4 50 . 0  
1 84 502 1 93-02 08/ 1 4/79 M 4 . 0  1 50 1 6 . 3  7 . 7 1  1 6 . 8  4 7 . 0  
1 85 427 3 1 2-01 C8/ 1 4/79 F 3 . 0 7 0  1 8 . 8 7 . 52 1 6 . 8 48 . 0  
1 86 549 290-02 08/21 / 7 9  F 1 2 . 0  1 50 1 1 . 7 6 . 02 1 2 . 1  3 5 . 0  
1 87 503 07 1 -06 r:tJ/25/79 M 9 . 5  1 70 1 1 .8 5 . 08 1 1 . 1 4 2 . 0  
1 88  504 3 1 3 -C1 Od/30/79 M !i . O  1 10 1 7 . u  6 . 00 1 3 . 3  42 .0 
1 89 579 31 7-01 09/04/79 H l . 5 45 1 0 . 6  7 , 49 1 4 . 1i  4 1 . 0  
1 90 5 7 7  297-02 09/04/79 F 1 2 . 0  205 1 8 . 5  6 , 20 1 2 . 5  3 6 . 0  
1 91 585 31 9-01 09/04/79 M 1 . 5 4 5  6 . 6  7 . 08 1 4 . 3  41 . 0  
1 92 584 3 1 8-01 09/04/79 M 0 . 5 1 6  1 2 . 4  6 . 79 1 3 . 1  3 7 . 0  
1 93 5 78 3 1 6-01 09/04/79 ,.. 1 . 5 33 8 . 7  6. 74 1 3 . 3 38 . 5  
1 94 586 320-01 1 0/1 6!79 H 3 . 0 1 75 9 . 4  7 .  92 1 5 . 7  4 6 . 0  
1 9 5  589 323-01 1 0/22/79 F 0 . 5  1 5  6 . 4  6 . 6 3  1 1 . 3 3 4 , 0  
1 9? 588 322-01 1 0/22/ 7 9  F 0 . 5  1 7  5 . a  6 . 73 1 2 . 2  3 6 . 0  
1 97 590 321 -01 1 0/22/79 F 6 . 0  1 22 1 6 . 3  9 . 1 2  1 8 . 0  5 1 . 0  
1 98 6 1 4  205-0J 06/07/80 F 1 0 . 0  90 9 . 1  4 . 97 1 1 . 0 3 3 , 0  
1 99 622 333-01 06/ 09/80 F 1 . 0 65 1 0 . 7  7 . 5 9  1 5 . 8  >16 . 0  
200 4 1 9  362-02 05/ 1 5/80 M 2 . 0  95 1 2 . 8  8 . 00 2 1 . 4  48 . 5  
20i 3 2 1  201 -05 06/1 6/8C F 5 . 0  1 00 8 , 9  7 . 33 1 6 . 8  4 9 . 0  
202 428 334-01 06/1 6/80 M 2 . 0  7 5  1 3 . 6  8 . 46 1 7 . 5  4 9 . 0  
203 586 320-03 07/29i80 M 3 . 0  200 1 0 . 3 7 . 07 1 4 . 7  43 . 0  
204 6 2 1  084-07 08/07/80 M 1 2 . 5  325 1 0 . 7  7 . 2 2  1 6 . 0  46 . 0  
205 3082 3 29-01 08/ 23/80 M 3 . 0  1 45 1 2 . 3  4 . 5 5 1 1 . 1 31 . 0  
APP END IX  C 
M I CRO S COP I C  OBS E RVAT I ONS 
DATE SEG STAB LYMPH MONO EOS BASO 
1 977-1 980 
RETI C  PLT ESR CCl'IMENTS D. URSI 
1 06/01 /77 62 6 20 8 4 596 + 
2 06/ 1 2/77 96 2 2 372 
3 06/ 1 4/77 93 7 432 4 NRBC 
4 06/ 1 6/77 85 5 9 1 1 64 + 
5 06/ 1 9/77 81 5 1 2  1 1 80 + 
6 06/1 9/77 84 2 7 7 + 
7 06/20/77 94 5 1 422 + 
8 06/21 /77 84 7 5 1 3 376 + 
9 06/22/77 55  2 26 4 1 3  578 + 
1 0  06/23/77 74 3 2 1  2 202 + 
1 1  06/27/77 89 2 6 2 + 
1 2  06/28/77 93 2 4 376 + 
1 3  06/29/77 94 5 4 1 2 H-J BODY + 
1 4  06/29/77 + 
1 5  06/29/77 81  3 1 1  2 3 336 H-J BODY + 
1 6  06/30/77 87 1 9 2 1 624 
1 7  06/30/77 96 4 + 
1 8  07/02/7 7  7 4  5 2 1  + 
1 9  07/02/77 93 3 3 1 + 
20 07/03/77 84 3 1 1  1 + 
2 1  07/03/77 88 4 7 1 + 
2 2  07/03/77 80 7 1 2  1 + 
23 07/1 1 /77 85  2 8 3 2 556 + 
24 07/22/77 84 1 4  1 1 + 
2 5  07/22/77 94 1 3 + 
26 07/24/77 85 4 8 1 2 
2 7  07/26/77 78 2 1 0  6 4 + 
28 07/28/77 85 3 8 4 + 
29 07/28/77 98 1 1 
3 0  07/29/77 90 2 6 2 
31  08/02/77 74 2 2  4 288 + 
32 08!03177 96 2 2 + 
33 08/03/77 79 1 4  3 4 384 + 
34 08/07/77 93 6 556 + 
3 5  08/07/77 90 8 1 1 96 + 
36 08/07/77 87 4 7 1 + 
3 7  08/09/77 78 3 1 5  3 4 1 6  + 
38 08/1 0/77 99 1 398 + 
39 08/ 1 2/77 86 3 1 1  
40 08/ 1 3/77 88 1 1  1 + 
41 08/ l B/77 83 16 1 + 
42 08/21/77 76 20 2 2 + 
43 08/ 23/77 87 1 0  2 1 
44 08/ 23/77 78 1 8  3 1 286 + 
4 5  08/23/77 87 5 6 2 444 + 
46 08/27/77 72 4 1 9  3 2 + 
47 08/28/77 86 5 8 1 + 
48 08/3 1 / 77 68 2 23 7 + 
49 08/31 /77 74 22  3 + 
50 09/01 / 77 82 1 0  6 2 
74 
7 5  
1 977- 1980 
DATE SEG STAB LYMPH MONO EOS BASO RETIC PLT ESR C!JlMENTS D. URSI 
5 1  09/04/77 79 4 1 4  1 2 3 22 + 
52 09/05/7 7  90  1 8 1 1 84 + 
53 09/05/7 7  8 5  9 5 1 258 + 
54 09/05/77 85 1 1 0  4 2 54 + 
55 09/ 1 8/77 88 8 4 376 
56 09/20/ 77 82  1 6  2 398 H-J BOOY + 
57 09/2 1 /7 7  8 2  1 1 2  1 4 420 H-J BODY + 
58 09/2 1 /77 90 5 4 1 436 + 
59 09/ 22/77  86  7 3 1 3 296 H·J BODY + 
60 09/24/77 7 5  1 0  1 2  2 1 
6 1  06/06/78 94 1 5 0 . 2  1 .0 + 
62 06/ 1 B/78 92 5 2 0 . 1  2 . 0  + 
63 06/23/78 95 5 0 . 1  1 .0 + 
64 06/25/78 90 7 o . o  1 . 0 4 NRBC + 
65 06/25/78 96 4 0 . 2  1 . 0 + 
66 06/26/78 61 2 33 1 3 0 . 3  2 .0 + 
67 06/27/78 8 1  1 1 6  2 0 . 3  1 .  0 + 
68 06!27 /78 B4 1 4  2 0 . 4 1 .0 2 NRBC HJB + 
69 06/28/78 91 6 3 o . o  1 . 0 1 NRBC + 
70  06/28/78 86 1 0  2 2 o . o  2 . 0 + 
7 1  06/28/78 82 8 2 8 0 . 08 2 .0 + 
72  06/29/78 7 5  2 3  2 0 . 2  1 . 0 + 
7 3  06/29/78 53 1 3 3  1 1 2  0 .4  1 . 0 + 
74 06/30/78 8 1  2 1 4  2 1 
75 07/01 /78 86 1 1 2  1 0 . 1  2 . 0  + 
76  07 /Ol /78 93 1 5 0 . 1  1 . 0 + 
7 7  07/03/78 95 5 0 . 1  2 . 0 + 
78 07/03/78 8 1  3 1 2  3 0 . 2  1 .0 6 NRBC + 
79 07/09/78 89 1 8 1 0 . 2  1 .0 + 
80 07/09/78 9 2  1 7 0 . 4  + 
81  07/ 1 1 /78  7 7  2 1  1 1 0 . 2  + 
82 07/ 1 3/78 80 1 6  2 2 0 . 0  1 .0 + 
83 07/1 7/78 52 1 1 6  29  0 . 5  + 
B4 07/ 1 7/78 86 1 1 2  0 . 2  + 
85 07/25/78 9 3  2 4 0 . 5  + 
86 07/3 1 / 78  78 22 0.2 + 
87 08/03/78 63 3 33 + 
88 08/05/78 93 7 0 . 1  + 
89 08/07/78 90 9 + 
90 08/09/78 86 2 1 2  + 
91 08/09/78 85  1 1 1  3 + 
92 08! 1 1 /78 9 1  1 7 + 
93 08/ 1 2/78 9 3  7 + 
94 08/ 1 2/78 78 1 1 5  2 4 + 
95 08/ 1 2/78 69 1 24 5 + 
96 08/ 1 3/78 82 5 1 2  1 + 
97  08/ 13/78  62 5 33 + 
98 08/ 1 4/78 87 1 2  1 
99 08/1 7/78  79  1 7  3 + 
1 00 08/ 1 7/78 89 1 0  + 
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DATE SEG STAB LYMPH MONO EOS BASO 
1 97 7 - 1 980 
R E T I C  P L T  ESR CO!+!ENTS D.  URSI 
1 0 1  08/ 1 8/ 7 8  9 3  7 + 
1 02 08/ 23/78 7 9  3 1 4  2 2 
1 03 08/ 24/78 84 1 3  3 + 
1 04 08/ 24/78 91 6 1 1 + 
1 05 08/ 25/78 8 1  1 6  1 2 + 
1 06 08/25/78 74 23  3 + 
1 07 08/ 3 1 /78 89 9 2 + 
1 08 09/01 / 7 8  8 5  1 1 3  + 
1 09 09/ 0 1 / 78 79 2 1 7  2 + 
1 1 0 09/ 04/78 76 2 3  + 
1 1 1  09/04 / 7 8  9 3  3 3 + 
1 1 2 09/05/78 87 1 1  1 + 
1 13 09/06/78 90 7 2 + 
1 14 09/07/78 95 5 + 
1 1 5  09/09/78 84 2 1 3  + 
1 1 6 09/ 1 0/78 93  7 + 
1 1 7  09/ 1 0! 78 95 5 + 
1 1 8  09/ 1 2/78 98 1 HYPERLOBED + 
1 1 9  09/ 1 2/78 93  6 + 
1 20 09/ 1 3/ 7 8  9 0  1 0  + 
1 21 04/29/79 + 
1 22 05/ 1 7/79 66  4 1 3  3 1 4  + 
1 23 05/1 8/79 57 23 3 1 7  + 
1 24 05/20/79 72 1 20 7 + 
1 25 05/28/79 70 5 2 1  3 1 + 
1 26 06/01 /79 87 2 8 1 2 + 
1 27 06/02/79 
1 28 06/04/79 64 1 7  5 1 4  + 
1 29 06/04/79 5 1  7 33 2 7 1 NRBC 
1 30 06/04/79 80 4 9 3 4 + 
1 31 06/04/79 74 1 7  1 2 + 
1 3 2  06/05/79 70  2 23 5 + 
1 33 06/05/79 86 5 7 1 + 
1 34 06/06/79 91  2 7 + 
1 3 5  06/06/79 75 1 22  2 + 
1 3 6  06/06/79 60 4 21 6 9 + 
1 37 06/07/ 79 91 3 5 1 
1 38 06/07/79 93 5 1 1 
1 39 06/07/79 92  2 2 3 + 
1 40 06/08/79 88 3 4 5 + 
1 4 1  06/ 1 1 /7 9  6 8  4 1 6  1 2  + 
1 42 06/1 1 /79 6 5  2 1 5  4 1 4  + 
1 43 06/ 1 2/79 86 4 7 3 + 
1 44 06/ 1 2/ 7 9  83 3 1 0  2 2 + 
145  06/ 1 2/79 7 3  5 1 2  1 0  + 
1 46 06/ 1 4/79 
1 47 06/ 1 4/ 7 9  8 5  2 5 5 3 
1 48 06/ 1 5/ 79 + 
1 49 06/ 1 5/79 8 2  5 7 3 3 + 
1 50 06/ 1 5/79 83 1 1 1  4 1 + 
7 7  
DATE SEG STAB LYMPH MONO EOS BASO 
1 97 7- 1 980 
RET I C  PLT ESR CCM-1ENTS D. URS ! 
1 51 06/ 1 5/79 7 9  3 1 3  3 2 + 
1 52 06/ 1 7/ 7 9  6 8  4 1 8  5 5 + 
1 53 06/ 1 7/79 73 1 8  6 3 + 
1 54 06/ 22/79 5 0  6 2 9  2 1 3  + 
1 55 06/22/79 50 28 22 + 
1 56 06/ 27/79 + 
1 57 06/ 27/79 63 2 1 8  2 1 6  + 
1 58 06/ 27/79 7 1  6 1 3  4 6 2 NRSC 
1 59 06/ 30/79 72 2 1 3  2 1 1  + 
1 60 06/30/79 71  2 1 1  2 1 4  + 
1 61 06/30/79 65 6 1 8  3 8 + 
1 62 07/04/79 
1 63 07/07/79 
1 64 07/ 1 1 / 79 + 
1 65 07/1 2/79 88 5 4 2 + 
1 66 07/ 1 3 / 7 9  + 
1 67 07 / 1 3/79 88 8 3 1 + 
1 68 07/1 4/ 79 86 4 6 2 2 
1 69 0 7/ 1 5/79 + 
1 70 07 / 1 8/ 7 9  5 4  1 8  1 6  7 + 
1 7 1 0 7/ 1 8/ 7 9  
1 72 07/1 9/79 86 5 6 3 
1 7 3 07/25/79 71  1 8  7 2 + 
1 74 07/27/79 83 1 4  1 2 + 
1 75 07/30/ 7 9  87 1 8 4 + 
1 76 07/31 / 79 80 3 1 2  3 2 
1 7 7 07/31 /79 68 6 1 3  4 9 + 
1 78 07/31 /79 + 
1 79 07/3 1 / 79 82 2 1 5  1 NRBC 
1 80 08/ 1 0/79 
1 8 1  08/ 1 1 / 79 80 8 3 2 + 
1 82 08/ 1 3/ 7 9  
1 83 08/ 1 3/79 
1 84 08/ 1 4/ 79 
1 85 08/ 1 4/ 79 
1 86 08/2 1 /7 9  7 0  3 1 8  8 + 
1 87 08/ 26/7 9 + 
1 88 08/30/79 + 
1 89 09/04/79 46 1 35 2 1 6  2 NRBC + 
1 90 09/04/79 86 3 4 2 5 + 
1 91 09/04/79 57 29 4 1 0  + 
1 92 09/04/79 63 23 8 6 + 
1 93 09/04/79 83 1 2  3 2 + 
1 94 1 0/ 1 6/79 67 2 2  2 9 
1 95 1 0/22/79 6 5  1 3 1  3 1 NR8C 
1 96 1 0/ 22/79 89 2 4 1 4 + 
1 97 1 0/22/79 73 23 1 3 2 NRBC 
1 98 06/07/80 64 3 1  5 
1 99 06/09/80 63 1 8  1 1 8  
200 06/ 1 5/80 + 
201 06/ 1 6/80 + 
202 06/ 1 6/80 
203 07/29/80 64 23 1 9 + 
204 08/07/80 78 1 1  3 8 + 
205 08/23/80 + 
APP END I X  D 
SERUM B I OCHEM I CAL PARAMETERS 
B EAR GLUCOSE BUN CREAT NA K CL COz UR I C  ACID CA p BUN/CREAT NA- (CL+COz) 
420 5 1 5  1 • 1 1 34 6 .0  9B 1 9  2 . 0 8 . 4  7 . 1  1 3 . 6  1 7 . 0  
608 1 1 9  20 1 . 3  1 40 6 . 2  90 25 1 . 7 6 , 9  7 .2 1 5 . 4 25 
496 1 1 5  1 7  1 . 5 1 44 5 . 6  98 2 1  2 .8 7 , 8  7 . 2  1 1 . 3 25 
576 1 24 6 1 . 9 142 6 . 4  93 28 2 . 1  6 .8 5 . 0  3 . 2  2 1  
306 72 1 3  1 . 4 1 39 5 .4 99 1 9  2 . 1  7 . 2  5 . 3  9 . 3  2 1  
602 82 1 9  1 .6  1 44 5 . 4  1 00 23 1 . 4 7 . 2  5 . 6  1 1  . 9 21 
402 78 1 2  1 . 8 1 39 6 . 2  1 00 1 6  2 . 0  7 . 4  5 . 3  6 .  7 23 
474 1 1 5  1 3  1 . 0 1 47 5 . 1  99 22 2 . 2  6 . 7  7 . 8  1 3  26 
604 56 1 5  0 . 9  1 38 6 .  7 93  23 1 . 9 8 . 3  7 . 3  1 6 . 7  22 
575 87 9 1 . 4 1 34 5 . 9  1 00 21  1 . 3 7 . 4  3 , 2  6 . 4  1 3  
487 80 1 9  1 .  9 1 51 5 . 0  1 04 22  1 . 9 1 0  3 . 4  1 0  25 
309 1 95 1 0  1 .4 1 37 6 . 0  97 21  2 . 1  6 . 4  4 . 7  7 . 1  1 9  
550 89 1 1  1 . 0 1 43 7 .8 1 03 2 3  1 . 5 8 . 3  7 . 2  1 1  1 7  
41 9 1 1 2  1 4  1 . 2 1 39 5 . 6  1 02 1 9  1 . 7 7 . 3  6 . 6  1 1 . 7 1 8  
6 1 6  1 1 3  9 1 . 0 1 44 4 . 5  1 02 27  0 . 8  8 . 0  6 . 6  9 . 0  1 5  
486 93 1 3  1 . 1 1 54 5 . 0  1 1 1  23 1 . 8 6 . 6  7 . 3  1 1 . 8  20  
6 1 5  1 66 8 1 . 2 1 42 5 . 8  1 03 26 0 . 9  7 . 7  5 . 2  6 .  7 1 3  
6 1 4  1 55 1 1  1 . 7 1 37 5 . 6  97 28 0 . 9  73 4 . 1  6 . 5  1 2  
549 1 07 8 1 . 5 1 41 6 . 1  1 01 26 1 . 0 7 . 1  4 . 2  5 . 3  1 4  
61 2 1 34 1 0  1 .0 1 42 8 . 7  98 25 2 . 3  7 5 . 5  1 0  1 9  
607 1 1  1 9  1 .  7 1 48 4 . 6  9 7  26 1 .8 8 . 8  3 . 9  1 1 . 2 2 5  
605 1 23 38 1 .6 1 35 5 . 6  92 2 2  1 . 6 8 . 8  4 . 5  2 3 . 8  2 1  
601 1 06 26 1 . 1 1 44 6 . 6  83 32 2 , 0  7 . 7  6 . 4  2 3 . 6  2 9  
603 1 39 1 7  1 . 2 13 7 5 . 6  9 7  24  0 . 8  7 . 6 5 . 2  1 4 . 2  1 6  
606 1 00 1 5  1 . 5 1 37 6 . 6  90 24 1 . 9 7 . 6  4 .8 1 0  23 
480 1 64  9 1 . 3 1 40 4 . 1  98 25 1 .4 8 . 1  6 . 4 6 . 9  1 7  
467 1 48 6 1 .0 1 38 3 . 0  93  24  1 . 7 7 . 5  6 . 6 6 2 1  
4 1 4  46 1 8  1 . 4 1 39 6 . 6  1 00 1 6  2 . 2  7 . 4 8 , 5  1 2 . 9  23 
466 6 1 2  2 . 2  1 49 5 . 6  1 04 1 8  4 . 1  9 . 0  6 . 2  5 . 5  2 7  
444 50 0 1 . 1 1 46 4 . 7  1 05 25 0 . 9  5 . 8  4 . 8  0 1 6  
H2 56 1 1 .6 1 37 6 . 7  9 5  2 3  1 . 9 7 . 3  5 . 2  0 . 6  1 9  
456 61 6 1 . 4 1 46 5 . 9  1 04  1 8  2 .3 7 . 4 9 . 8  4 . 3  24 
366 1 47 26 1 . 3 1 40 5 . 1  1 02 1 7  1 . 4 8 . 1  5 . 6  20 21  
A-9 64 0 1 . 1  1 42 5 . 9  1 05 21  2 . 2  7 .9 5 . 3  0 1 6  
4 53 70 1 3  1 . 5 136  6 . 0  1 00  22 0 . 9  8 . 1  6 . 3  8 . 7  1 4  
307 205 45 1 . 8 1 49 5 . 7  1 1 2  1 3  2 . 2 7 . 0 25 24 
361 55 24 1 . 2 1 51 6 . 9  1 1 0 1 5  2 . 5  7 . 4 9 . 7  20 26 
E-7 36 3 1 . 3 1 40 6 . 6  96 1 3  2 . 7  8 .2 8 2 . 3  31 
406 29 6 1 .3 1 37 6 . 9  97 1 5  2 . 3  9 . 5  4 .6 2 5  
445 27 0 1 . 2 1 43 5 . 7  1 09 1 8  2 . 3  7 . 7  2 . 5  0 1 6  
H-1 2 1  9 1 .  9 1 48 5 . 6  1 08 2 2  1 . 9 7 .6 6 . 3  4 . 7  1 8  
358 76  4 1 1 42 4 . 2  1 02 28 0 . 8  8 . 1  6 4 1 2  
358 72 3 0 , 9  1 38 4 . 1  98 26 2 . 2  7 . 8  5 . 7  3 . 3  1 4  
472 1 1 8  3 1 .3 1 37 5 . 2  99 1 9  2 . 4  9 6 . 9  2 . 3  1 9  
4 1 3  74 9 1 . 5 1 45 6 . 2  1 08 1 9  1 . 6  8 . 2  7 .4 6 1 8  
356 1 3  4 1 . 3  1 42 8 . 3  9 9  1 6  3 , 4  7 . 9  6 . 8  3 . 1  2 7  
354 1 03 1 0  1 .4 1 42 4 .8 1 06 24 0 . 8  8 . 8  5 7 . 1  1 2  
3 1 3  2 4  1 1  1 . 2 1 50 6 1 06 1 7  3 . 2  9 . 1  9 . 4  9 . 2  27 
455 1 24 1 1  1 .6 1 46 4 . 0  1 07 1 8  2 . 3 8 . 4  7 . 2 6 . 9  2 1  
79  
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BEAR GLUCOSE BUN CREAT NA K CL co2 U R I C  AC I D  CA p BUN/CREAT NA- ( C L+C02 ) 
479 1 91 5 1 . 4 1 44 5 1 01 2 2  2 . 5  8 6 . 2  3 . 6  2 1  
459 47 1 3  1 . 2 1 4 2  5 1 09 20 1 . 1 8 4 1 0 . 8  1 3  
452 83 0 1 . 1 1 45 4 . 3  1 05 2 2  1 . 4 8 . 5  4 . 6  0 1 8  
353 44 1 6  1 . 1 1 4 6  4 . 3  1 04 25 1 . 1 8 . 3  5 . 4  1 4 . 5  1 7  
355 53 8 1 . 5 1 38 6 . 6  97 1 8  2 . 1  7 . 6  5 . 7  5 . 3  2 3  
360 77 1 1 1 38 6 . 4  99 1 8  2 . 1  7 . 9  7 . 9  1 21 
478 1 23 5 1 . 6 1 42 5 . 3  1 04 2 0  2 . 2  7 . 2  4 . 5  3 . 1  1 8  
E-45 7 2  6 1 . 6 1 34 6 . 4  9 5  1 5  2 . 1  8 . 2  7 . 6  3 . 8  24 
405 64 0 1 . 2  1 34 6 . 8  98 1 6  2 . 7  7 . 2  8 . 3  0 20 
453 7 1  1 4  0 . 9  1 36 6 . 1  1 00 2 2  1 . 1  8 . 2  6 . 3  1 5 . 6  1 4  
A-42 0 3 1 . 2 1 4 8  9 . 7  1 08 1 6  3 . 9  8 . 4  0 2 . 5  24 
D- 1 5  1 29 1 1  2 7 . 5 1 1 5  26 3 1 0  5 . 9  5 . 5  30 
373 90 1 0  1 . 1 1 4 2 5 . 7  99 27 1 . 9 8 . 9  9 9 .  I 1 6  
469 7 5  1 2  2 . 3  1 44 5 . 3 98 1 6  2 . 2  8 . 9  7 . 9  5 . 2  30 
4 1 4  4 8  1 8  1 . 3 1 3 9  6 . 4  T O T  1 6  2 . 3 7 . 5  8 . 5  1 3 . 8  2 2  
3 C 3  5 1  8 1 . 4 1 43 5 . 2  1 07 1 6  2 . 5  7 . 4  6 . 5  5 . 7  20 
479 1 85 5 1 . 3  1 43 4 . 7  l OT 2 1  2 . 4  7 . 9  6 3 . 8  21 
359 6 3  2 1  1 . 5 1 52 4 . 2  T I S  23 0 . 9  7 . 9  4 . 8 1 4  1 4  
457 1 36 2 1 . 3 1 43 3 . 7  1 09 1 9  1 . 5 7 . 9  5 . 7  1 . 5 1 5  
354 1 02 1 0  1 .4 1 4 2  4 . 5  1 0 5  24 1 . 1 8 . 7  4 . 9 7 .  I 1 3  
4 5 2  3 1 . 8 1 40 5 . 5  98 1 6  1 . 7 6 . 6  6 . 6  1 . 7 26 
A-53 0 3 1 . 2 1 4 5  5 . 9  1 03 1 6  2 . 5  6 . 9  5 . 9  2 . 5  26 
A-47 2 9  1 1 . 3 1 48 5 . 7  I T T  1 7  2 . 1  8 . 3  5 . 5  0 . 8  20 
470 5 1 1  1 . 5 1 4 3  5 . 7 96 2 1  5 . 3  8 . 4  7 . 8  6 . 9 26 
4 1 0  1 3  7 1 . 3  1 39 7 . 0  98 1 0  2 . 2  8 . 9  5 . 4 3 1  
409 6 5  6 1 . 4 1 36 7 . 4  9 9  1 7  1 . 9 8 . 3  8 . 4  4 . 3  20 
454 9 2 0  2 . 4 1 50 5 . 7  1 0 1  25 5 . 4  8 . 9  7 . 5  8 . 3  24 
4 0 1  30 9 1 . 1 1 44 5 . 2  1 07 2 1  1 . 4 8 . 3  8 . 1  8 . 2  1 6  
407 34 7 1 . 4 1 3 7  8 89 1 7  3 . 4  9 . 3  5 3 1  
B-1 6 1 7 0 1 1 .4 7 . 4 1 1 4 25 4 1 1  6 . 4  0 .  7 30 
352 1 03 6 1 . 1  1 43 4 . 3  1 09 22 1 . 2 7 4 . 7  5 . 5  1 2  
91 36 1 0  2 . 1  1 55 6 . 9  1 02 24 1 . 3 8 . 8  4 . 2  4 . 8 29 
408 1 1 T  2 1 . 6 1 39 6 . 8  1 OJ 1 6  2 . 7  8 5 . 8 1 . 3 2 2  
A-48 2 2  1 1 . 3  1 38 6 . 8  1 00 1 8  2 . 5  7 .8 5 . 8  0 . 8  20 
453 7 0  1 5  1 . 5 1 34 5 . 9  1 02 2 1  1 . 1 8 . 2  6 . 2  1 0  1 1  
A-26 6 1  2 1  1 . 5 1 4 7  4 . 4  1 1 2  2 3  1 . 3 7 . 5  4 . 8  1 4  1 2  
0-1 3 1 28 a 1 . 9 1 52 6 . 1  1 05 2 7  1 . 7 8 . 2  5 . 3  4 . 2  2 0  
A-50 4 6  3 1 . 2 1 43 5 . 6  1 04 1 8  1 . 5  6 . 2  4 . 7  2 . 5  2 1  
0-22 4 2  3 1 . 7 6 . 4  1 29 2 3  2 . 3  9 . 6 4 1 . 8 2 8  
A-9 6 5  1 1 . 1  1 40 5 . 7  1 04 21  2 . 3  7 . 9  5 . 2  0 . 9  1 5  
9 3  1 1 0  1 0  1 . 1  1 49 6 . 5  1 06 2 6  1 . 8 8 . 7  9 . 3  9 . 1  1 7  
452 90 4 1 . 1 1 4 3  4 . 5  1 05 2 3  1 . 1 8 . 4  4 . 6  3 . 6  1 5  
E23 6 1 8  2 . 3  5 , 8 22 2 . 1  9 3 . 1  7 . 8  26 
A-49 3 4  3 1 . 1  1 33 7 . 3  8 8  2 0  3 . 5  7 . 5  8 . 2  2 . 7  25 
A-53 2 3 1 . 1 1 44 5 . 5  1 0 2  1 8  2 . 7  7 . 1  5 . 5  2 . 7  24 
481 30 1 0  1 . 3 1 45 5 . 8  86 23 3 . 1  7 . 3  7 . 7  36 
D-1 0 1 98 1 7  1 . 4 1 38 6 . 4 94 24 2 . 1  7 . 3 6 . 4  1 2 . 1  2 0  
D-1 6 81  1 9  1 . 7 1 40 5 . 2  99 2 2  2 . 3 6 . 9  6 . 2  1 1 . 2  1 9  
E-60 89 1 0  2 6 . 3  1 2 1  2 1  1 . 7 8 . 4 5 . 6  5 . 0 25 
462 1 3  1 2  1 . 8 1 43 5 . 4  9 7  1 8  2 . 8  8 . 5  6 . 7  28 
0-1 2 53 1 4  1 . 5 1 47 5 . 2  1 OJ 2 2  2 .  I 9 . 3  6 . 9  9 . 3  24 
P-1 0 3 9  7 1 . 2 1 38 5 . 3  9 9  1 9  1 . 6 7 . 4  6 . 4  5 . 8  20 
81  
BEAR GLUCOSE BUN CREAT NA K CL C02 URIC ACI D  CA p BUN/CREAT NA-( CL+C02 ) 
A-43 22 20 0 . 8  5 . 7  1 1 9  1 8  2 . 2  8 . 8  1 0  2 . 5 25 
A-48 23 1 1 . 3 1 39  6 . 7  1 01 1 7  2 . 7  8 . 2  6 0 . 8  2 1  
A-45 24 2 1 .3 1 43 5 . 7  1 1 1  1 9  2 .4 7 . 6  2 .4 1 . 5 1 3  
B-1 7 2 1 1 1 4  1 . 7 1 58 5 . 7  1 1 5  2 1  3 . 4 8 . 8  4 . 7  8 . 2  22 
A-41 1 34 1 1 . 7 1 57 5 . 6  1 1 5  1 5  3 . 3 7 . 6 8 .8 0 .6  2 7  
F-9 73 6 0 . 7  1 32 5 . 1  93 2 5  1 . 7 8 . 4  7 8 . 6  1 4  
C-20 1 1  1 1 . 5 1 45 5 .4 1 03 1 6  2 . 3  6 . 1  6 . 1  0 . 7  26 
H-3 82 4 1 . 5 1 3 8  5 . 8  96 22 2 . 3  6 .6 4 . 3  2 . 7  20 
A-54 1 4  3 1 . 6 1 3 7  6 . 4  94 1 8  3 7 . 5  4 . 5  1 . 9  25 
H-2 42 2 1 1 00 4 . 5  70 1 0  1 . 3 5 . 3  3 . 5 2 20 
A-47 30 2 1 . 2 1 47 5 . 4  1 1 1  1 8  2 . 4  8 . 2  5 . 7  1 . 7 1 8  
E-24 57 8 1 . 6 6 . 4  1 28 26 2 . 6  7 . 6  5 5 25 
C-2 7 7  1 . 9 1 44 4 . 2 96 1 8  3 . 2  7 . 3  7 . 6 30 
A-50 50 1 . 2 1 45 5 . 2  1 03 1 9  2 . 7  6 . 3  4 . 6  23 
D-1 1 77 1 . 3 1 04 3 . 6  78  8 2 7 . 2  4 . 9  1 8  
A-46 53 1 . 1  1 39 4 . 7  94 22 2 . 4  7 . 3  6 . 1  23 
E-31 1 8  0 1 . 3 1 51 4 . 8  1 06 22 3 . 5  8 6 . 9  2 3  
P-1 0 41 1 . 2  1 39 5 . 1  99 1 8  1 . 9 7 . 5  6 . 4  2 2  
A-54 26 1 . 5 1 36 6 . 1  96 20 3 . 3  7 . 2  4 . 5  20 
A-43 37 0 . 8  5 1 20 1 9  2 . 5  7 9 . 6  2 2  
P-1 71 0 . 9  1 40 4 . 5  1 05 1 9  1 . 7 8 .4 6 . 8  1 6  
D-1 4 1 43 1 .  7 1 38 5 . 4  98 23 2 . 3 8 6 . 4  1 7  
1 42 3 1 . 2 1 46 9 . 2  1 05 1 7  4 . 3  8 . 1  1 0  24 
A-54 1 9  3 1 .6 1 34 6 . 4  94 1 8  3 . 3  7 . 4 4 , 5 1 . 9 22 
A-41 1 25 1 1 . 8 1 58 5 . 5  1 1 4  1 4  3 . 6  7 . 5 8 . 6  0 . 6  30 
83 56 2 1 . 1 1 46 4 . 5  1 05 24 1 . 9  6 4 . 7  1 . 8 1 7  
A-46 53 3 1 1 40 5 . 1  9 3  22 2 . 4 7 . 3  6 . 1  3 25 
M-83 44 23 1 . 8 1 42 5 . 4  1 0 1  1 6  3 . 2  7 . 5  6 . 5  1 2 . 8  25 
82 
B I OCHEM I CAL PARAM ETERS 
BEAR PROTE IN  ALBUMIN FE CHOL TR IGLY B I L I  ALK PHOS LOH SGOT CPK GLOB A/G 
420 6 . B  3 .B 70 34B 378 0 . 1  4 5  579 59  1 1 B  3 1 . 3 
608 B . l  5 390 297 2 1 2 0 . 2  65 1 B6 3 . 1  1 .6 
496 7 . 4 4 1 44 264 3 1 7  0 . 1  3B 3 .4 1 . 2 
576 6 . 9  3 , 7  21 2 355 1 47 0 . 1  27  B6 205 3 . 2  1 . 2  
306 6 . 9  3 . 9 96 26B 306 0 . 1  3 6  94 3 . 0  1 . 3 
602 7 . 5  4 . 2  1 26 397 499 0 . 1  56 60 223 3 . 3  1 . 3 
402 7 . B  4 , 1  1 4 5  356 334 0 . 1  2 5  321 3 . 7  1 . 1 
474 7 . 2  3 . 9  1 1 3 362 272 0 . 2  3 5  3 1 5  3 . 3  1 . 2 
604 6 . 6  3 . 9  332 242 247 0. 1 6 1  92 78 2 . 7  1 . 4  
575 6 . 6  3 . 6 295 289 1 44 0 . 1  21 438 48 99 3 1 . 2 
487 7 . 6  4 . 4  7B 442 0 . 1  33 3 . 2  1 .4 
309 7 . 1  3 . 9  275 2B7 262 0 51 1 97 BOB 3 . 2  1 . 2 
550 6 . 2  4 74 209 29B o .  1 3 5  1 09 2 1 5  2 . 2  1 . 8  
4 1 9  6 3 . 5  62 4 1 8  0 36  1 09 2 . 5  1 . 4 
6 1 6  5 . 7  3 . 3  1 44 1 95 34 1 0 . 1  54 269 2 . 4  1 . 4 
486 6 . 4  3 . 7  BO 2 76 292 0 . 1  4 8  2 . 7  1 . 4  
6 1 5  5 . 6  3 . 2  1 50 2 1 5  281 0 . 1  25 498 84 4 1 7  2 . 4  1 . 3 
6 1 4  5 . 7  3 . 3  1 50 201 1 49 0 . 1  1 9  486 75 1 39 2 . 4  1 . 4 
549 6 . 5  3 . 9  1 0 7  2 5 1  462 0 . 1  1 0  240 402 2 . 6  1 . 5 
6 1 2  7 .4 4 , 4  1 38 229 1 99 0 . 2  3 5  2 25  3 . 0  1 . 5 
607 7 . 2  4 1 1 0 3 1 6  399 0 . 1  25 224 866 3 . 2 1 . 3 
605 7 . 5  4 205 3 1 7  377 0 5 5  565 70 1 47 3 . 5  1 . 1 
601 7 . 8  5 1 92 25 1  238  o. 1 60 1 20 208 2 . 8  1 . 8 
603 6 . 1  3 1 28 276 291 0 1 9  2 51 50 79  3 . 1  1 
606 6 . 5  3 . 6  1 40 262 1 94 0 . 1  2 1  404 46 81 2 . 9  1 .2 
480 6 . 8  3 . 2  1 55 235 2 1 4 0 . 2  33 75 2 1 8  3 . 6 0 . 9  
467 6 . 7  3 . 2  1 51 258 2 1 0  0 . 1  43 355 3 . 5  0 . 9  
4 1 4  6 , 8  3 . 5  4 2 1  255 1 70 0 . 2  3 8  1 0 9  7 2  3 . 3  1 . 1  
466 8 . 2  4 . 2  1 5 7  243 242 0 . 2  50 1 90 4 1 . 1 
444 5 . 4  2 . 9 1 6B 1 75 90 0 , 1  1 7  1 6 7  7 7  2 . 5  1 . 2 
H-2 6 . 9 3 . 5  202 2 1 5 1 47 0 . 1  24 B3 1 1 3 3 . 4  1 
456 6 . 6  3 . 5  1 08 229 245 0 . 3  8 2  306 3. 1 1 . 1 
366 7 . 9  4 . 4  1 62 389 256 0 . 1  3 1  52 46 3 . 5  1 . 3  
A-9 6 . 7  3 . 2  354 204 1 45 0 . 1  77 71 425 3 . 5  0 . 9  
453 7 . 0  3 . 7  1 63 267 289 0 . 2  2 3  50 1 2  3 . 3  1 . 1 
307 5 . 4 3 . 2  9 9  1 86 1 90 0 . 1 3B 2 . 2  1 . 5 
36 1  8 . 3  5 , 0  437 445 261 0 . 4  43  1 78 3 . 3 1 . 5 
E-7 7 . 3  3 . 8  279 253 250 0 . 2  20 1 1 6  395 3 . 5  1 . 1  
406 7 . 1  3 . 7  1 7 1  3 1 7  294 0 . 1  55 70 1 79 3 .4 1 . 1  
445 6 . 1  3 . 3  329 1 64 1 60 0 . 2  3 8  499 1 1 5  520 2 . 8  1 . 2  
H-1 6 . 8  3 . 1  1 4 1  2 1 B  244 0 . 1  3 1  1 93 527 3 . 7  0 . 8  
358 6 . 4  3 . 2  262 297 237 0 . 1  25 49 42 3 . 2 1 
358 6 . 2  3 . 1  250 285 230 0 . 2  27 53 58 3 . 1  1 .0 
472 6 . 5  3 . 2  1 99 245 230 0 . 1  8 1  100 340 3 . 3  1 
41 3 6 . 9  3 . 6  323 1 94 245 0 . 1  24 66 43 3 . 3  1 . 1 
356 8 . 3  4 . 4  209 3 1 3  322 0 . 2  24 1 3 7  1 09 3 . 9  1 . 1 
354 6 . 6  3 . 9  1 73 1 79 265 0 . 1  1 0  65 23 2 . 7  1 . 4 
3 1 3  7 . 7  4 . 3  98 3 1 5 259 0 . 1  68 3 . 4 1 . 3 
455 6 .3  3 . 4  1 24 238 1 9 9  0 . 1  53 466 2 . 9  1 . 2  
83 
BEAR PROTE I N  ALBUMIN F E  CHOL TRIGLY B I l l ALK PHOS LDH SGOT CPK GLOB A/G 
479 6 . 3  3 . 5  1 3 8 1 74 1 7 6  0 . 2  53 393 2 . 8  1 . 3  
459 5 . 7  3 . 2  1 1 4  2 1 0  1 4 3  0 . 1  1 20 1 47 642 2 . 5  1 . 3 
452 7 . 2  4 . 3  286 335 225 0 . 1  20 1 01 686 2 . 9  1 . 5 
353 7 3 . 7  3 1 6  2 5 1  298 0 . 3  4 6  8 4  1 69 3 . 3  1 . 1 
3 5 5  7 . 3  4 1 68 248 1 64 0 . 1  3 1  1 63 1 92 3 . 3  1 . 2  
360 7 . 3  4 2 1 5  3 57 289 0 . 1  3 8  64 1 1 0  3 . 3 1 . 2 
478 6 . 5  3 . 4  1 69 2 1 6  2 1 1 0 . 1  82 1 1 7  1 05 3 . 1  1 . 1 
E-45 6 . 6  3 . 7  1 68 306 300 0 . 2  78 2 1 7  2 . 9  1 . 3 
405 7 2 . 9 1 1 0  269 244 0 . 2  38 66 1 1 7 4 . 1  0. 7 
453 7 . 1  3 . 7  1 6 2 267 2 9 1  0 . 2  2 1  50 40 3 . 4  1 . 1 
A-42 6 . 5  3 . 1  260 239 1 7 5  0 . 1  66 337 3 . 4 0 . 9  
D-1 5 9 . 2  5 . 3  467 300 264 0 . 1 3 0  1 01 359 3 . 9 1 . 4 
373 6 . 7  3 . 4 456 270 260 0 . 1  80 93 87 3 . 3  1 
469 7 . 9  4 346 294 2 1 4  0 . 1  20 95 3 7 1  3 . 9  1 
4 1 4  6 . 9  3 . 5  424 260 1 70 0 . 2  3 5  1 1 5  66 3 . 4  1 
303 6 . 8  3 . 8  230 279 3 1 6  0 . 2  3 1  1 87 468 3 1 . 3 
479 6 . 4  3 . 5  1 37 1 7 3 1 81 0 . 2  58 423 2 . 9 1 . 2 
359 8 . 1  3 . 1  96 299 442 0 . 2  2 1  65 1 25 5 0 . 6  
457 6 . 7  3 . 2  98 2 2 1  236 0 . 1  1 5  295 8 1 6  3 . 5  0 . 9  
3 54 6 . 6 3 . 9  1 73 1 82 260 0 . 1  1 0  62 3 6  2 . 7  1 . 4 
452 8 4 . 6 242 342 288 0 . 6  36 1 56 3 . 4 1 . 4 
A-53 6 . 8  3 . 1  1 26 261 1 8 9  0 . 2  7 6  3 7 7  3 . 7  0 . 8  
A-47 6 . 6  3 . 2  230 200 1 83 0 . 1  88 1 69 554 3 . 4  0 . 9  
470 8 3 . 8  303 265 1 7 9  0 . 1  7 6  1 81 4 . 2  0 . 9  
4 1 0  8 . 2  3 . 9  1 67 3 59 279 0 . 3  4 3  1 7 1  4 . 3  0 . 9  
409 7 . 4 3 . 6  208 3 1 2  304 0 43 9 1  3 6 7  3 . 8  0 . 9  
454 7 . 1 3 . 7  1 41 240 238 0 . 3  4 9  3 . 4 1 . 1 
401 6 . 4  3 . 1  5 5  2 3 5  369 0 . 1  3 5  83 1 1 1  3 . 3  0 . 9  
407 6 . 6  3 . 3  1 89 256 220 0 . 2  5 1  7 3  9 4  3 . 3 1 
B-1 6 8 . 8  4 . 4  282 287 336 0 . 2  3 1  234 4 . 4  1 
3 5 2  5 . 2  3 . 2  3 1 7  236 265 0 42 59 61 2 1 . 6  
91 9 . 6  5 . 7  651 303 245 o . s  2 1  3 . 9  1 . 5 
408 7 . 8  3 . 1  1 2 1 238 202 24 53 66 4 . 7  0 . 7  
A-48 7 3 . 1  2 1 6  251 299 0 . 1  2 7  405 40 78 3 . 9  0 . 8  
453 7 3 . 7  1 61 260 299 0 . 3  2 1  43 59 3 . 3 1 . 1  
A-26 7 . 8 3 96 286 424 0 . 1  23 525 52 99 4 . 8 0 . 6  
D-1 3 7 . 8  4 . 5  1 83 243 259 0 . 1  2 2  338 3 . 3  1 . 4 
A-50 7 . 3  3 . 7 1 85 241 21 5 0 . 1  3 5  399 3 . 6 1 
D-22 9 . 2  4 . 3  1 61 358 3 04  0 . 1  53 4 . 9  0 . 9  
A-9 6 . 7  3 . 2  354 201 1 44 0 . 1  73 568 62 332 3 . 5  0 . 9  
93 6 . 5  3 . 7  1 93 302 242 0 . 1  69 3 1  70 2 . 8  1 . 3 
452 7 . 3 4 . 2  284 33 6 2 2 5  0 2 3  1 1 3 722 3 . 1  1 . 4 
E-23 9 4 . 9  1 22 232 1 88 0 24 3 50 4 . 1  1 . 2 
A-49 7 3 . 9  393 3 1 7  2 06  0 . 3  9 7  3 . 1  1 . 3 
A-53 6 . 5  2 . 9  1 06 244 1 87 0 . 1  76 402 3 . 6 0 . 8  
481 8 . 9  3 . 9 3 1 4  274 228 0 . 6  66 1 08 5 0 . 8  
D-1 0 6 . 4  4 . 0  200 260 384 0 . 3  4 2  1 34 2 . 4  1 . 7 
D-1 6 6 . 4  3 . 3 95 246 256 0 . 2  35 1 66 81 9 3 . 1  1 . 1  
E-60 8 . 4  4 . 2  1 3 7 378 392 0 . 2  3 0  4 . 2  1 
462 7 . 2  3 . 9  339 263 224 0 . 2  3 5  1 30 643 3 . 3  1 . 2 
D- 1 2  7 . 5  4 . 6  307 2 1 6  1 95 0 . 1  25 1 65 358 2 . 9  1 . 6 
P - 1 0  8 . 3  4 . 5  300 336 21 0 0 . 2  1 6  99 68 3 . 8 1 . 2 
A-43 6 . 3  3 . 6 200 340 1 34 0 . 2  7 1  337 2 . 7  1 .  3 
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BEAR PROTE I N  ALBUM I N  FE CHOL TR IGLY B I L l  A L K  PHOS LDH SGOT CPK GLOB A/G 
A-48 7 3 221  250 301 o. 1 2 7  387 43 65 4 0 . 8  
A-45 6 3 . 3  3 2 7  1 63 1 59 0 . 2 38 545 1 1 6  592 2 . 7  1 . 2 
B-1 7 7 .  9 3 . 8  1 62 1 97 205 0 3 6  206 492 4 . 1  0 . 9  
A -4 1  6 . 1  3 . 1  292 2 1 3  1 73 0 . 2  5 3  185 947 3 1 
P-9 5 . 3  3 . 1  226 264 1 70 0 . 2  65 58 40 2 . 2  1 . 4 
C-20 8 . 3  4 202 241 283 0 . 7  43 281 4 . 3  0 . 9  
H-3 6 . 5  3 . 6 3 5 7  285 2 1 5  0 . 3  23 92 2 . 9  1 . 2 
A-54 6 . 2  3 . 1  359 296 245 0 . 1  72 1 6 1  6 6 2  3 . 1  1 
H-2 4 . 9 2 . 3  1 79 1 3 8  8 1  0 . 1  1 6  450 50 3 7  2 . 6  0 . 9  
A-47 6 . 6  3 . 1  224 202 1 81 0 . 1  85 1 75 626 3 . 5  0 . 9  
E-24 7 . 7  4 2 1 0  267 1 1 4  0 . 2  73 1 52 3 2 7  3 . 7  1 . 1 
C-2 8 . 2  4 . 6  3 3 7  1 98 1 84 0 . 2  29 80 59 3 . 6 1 . 3 
A-50 7 . 3 3 . 8  1 46 255 226 0 . 2  3 7  3 . 5 1 . 1  
D-1 1 5 2 . 7 2 2 7  1 92 2 34 0 . 2  85 206 2 . 3  1 . 2 
t.-46 6 . 8  3 . 7  356 248 1 62 0 . 2  5 7  41 2 3 . 1  1 . 2  
E-31 6 . 7  3 . 4  1 66 266 1 60 0 . 1  3 9  1 01 204 3 . 3  1 
P-1 0 8 . 4  4 . 5  3 2 3  338 204 0 . 2  1 9  90 1 00 3 . 9  1 . 2 
A-54 6 . 8  3 . 5  283 307 241 0 . 3  58 927 3 . 3  1 . 1  
A-43 6 . 1  3 . 6  1 92 340 1 30 0 . 2  7 0  3 36 2 . 5  1 . 4 
P-1 6 . 3  3 . 8  370 275 266 0 . 2  4 3  326 27 80 2 . 5  1 . 5  
D-1 4  7 . 7  3 . 5  1 26 206 264 0 . 1  23 530 3 7  84 4 . 2  0 . 8  
1 42 6 . 3  3 256 233 1 7 3  0 . 2  64 3 1 9  749 3 . 3  0 . 9  
A-54 6 . 1  3 . 1  354 284 247 0 . 2  7 2  1 4 0  628 3 1 
A-41 6 . 1  3 . 1  280 2 1 6  1 70 0 . 2  52 1 85 787 3 1 
83 5 . 7  2 . 8  1 7 7 1 7 7 94 0. 1 2 1  1 36 20 2 . 9  1 
A-46 7 . 0  3 . 7  3 7 0  256 1 62 0 . 2  56 461 3 . 3  1 . 1 
M-83 7 . 4  3 . 8  297 223 225 0 . 2  38 82 1 1 9 3 . 6  1 . 1 
APPEND IX  E 
B EAR DATE 
A-5 06/ 1 8/76 
A-1 2 07/03/76 
A-1 4  07/07/76 





F-1 08/ l l /76  
C-9 08/ 1 3/76 
C-8 08/ 1 8/ 7 6  
C-1 2 08/23/76 
F-4 09!07 / 7 6  
F-6 09/09/76 
D-1 4 06/ 1 9/77 




83 08/09/ 77  
P-7 08/ 2 1 /77 
P-8 08!23!77 




46 1 07/ 0 1 / 7 8  
464 07/09/78 
308 07/09/ 78 
358 08/ 1 4/78 
305 08/24/78 
4 1 1 08/25/78 
605 05/20/79 
606 05/28/79 
607 06/0 1 / 7 9  




3 26 06!07 ! 7 9  
6 1 2 06/1 2/ 7 9  
4 1 7  06/ 1 3/79 
306 06/ 1 5/79 
309 06/ 1 5/ 7 9  
576 06/27/79 
57 7 06/27/79 
492 06/27/79 
4 6 1  06/30/79 
495 07/ 1 4/79 
422 07/1 5/79 




LE PTOS P I RA SEROLOG I C  SURVEY 
LOCAT ION SEX  
Bote Mt . M 
Bote Mt . M 
B ote Mt . F 
us 441 F 
Parsons B r .  M 
Sugar1 and Mt . F 
Su gar1 and Mt. M 
B unker M 
Tremont M 
Smo kemont M 
Rab b i t  Crk.  F 
Cades Cove M 
Suga r1 and M t .  M 
Sug ar1 and Mt . F 
Bote Mt . M 
Sugar1 and M t ,  M 
Parsons B r .  M 
Bu nker F 
Cades Cove M 
Cades Cove M 
Co1 1  ins  Crl<:.  M 
us 441 F 
Tel l ico M 
Tel l i co F 
Tel l i co F 
us 441 M 
Bote Mt. M 
Bote M t .  M 
Tel l ico F 
Cosby M 
Tel l i co F 
Bu nker M 
Newf ou nd Gap M 
us 441 F 
Catal oochee M 
Parsons B r .  M 
us 441 F 
us 441 F 
Tel l i co M 
Tel l ico F 
Chimneys M 
Parsons B r .  M 
Tel l i co F 
Te l l i co M 
Smokemont F 
Smokemont F 
Bote Mt . M 
Bote M t .  M 
Sugar1 a nd Mt . M 
Bunker M 
Sugarl and Mt . M 
Bote M t .  F 
Bote Mt . F 
Smokemont F 
AGE 
1 . 5  
8 . 0  
6 . 0 
7 . 5  
7 . 0  
0 . 5  
4 . 5  
1 . 5 
7 . 5  
5 . 5  
1 .0 
9 . 5  
9 . 5  
6 . 5 
2 . 5  
8 . 5  
9 . 5  
2 . 5  
7 , 5  
6 . 0  
4 . 0  
3 . 0  
2 .0 
9 . 0  
3 . 0  
3 . 0  
6 .0 
2 . 0  
5 . 0  
8 . 0  
3 . 0  
3 . 0  
4 . 0  
4 . 5  
3 . 0  
1 . 0 
1 . 0 
4 . 0  
4 . 0 
3 . 0  
3 . 0  
1 2 . 0  
4 . 0  
1 0 . 0  
3 . 0  
5 . 0  
4 . 0  
2 . 0  
3 . 0  


















































1 5 5 
1 20 
7 5  
8 0  
205 
CAN I COLA 
1 : 800 
1 :  1 00 
1 : 200 
1 : 400 
1 : 200 
l : 200 
l :  1 00 
1 : 50 
1 : 3200 
1 : 400 
1 : 50  
1 : 1 00 
1 : 1 00 
1 : 1 00 
1 : 4000 
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HARDJO P<J.IONA 
1 : 1 00 
1 : 1 00 
1 : 1 00 
1 : 1 00 
1 : 500 
1 : 2000 
1 : 1 000 
1 : 4000 
1 : 2000 
1 : 50 
GRIPPO fCTERO 
1 : 200 
1 : 1 00 
1 : 200 
1 : 1 600 
1 : 200 
1 : 1 00 
1 : 100 
1 : 1 00 
1 : 1 00 
1 : 200 
l :  50 
l :  1 00 
1 : 1 00 
1 : 1 00 
1 : 1 00 
1 :  1 00 
1 : 1 00 
1 : 1 00 
1 : 1 00 
1 : 1 00 
1 : 500 
1 : 500 
1 : 500 
1 : 500 
1 : 1 000 
1 : 200 
1 : 500 
1 : 500 
1 : 2000 
1 : 500 
1 : 1 00 
1 : 1 000 
1 : 1 000 
1 : 2000 
1 : 200 
1 : 200 
1 : 200 
APP END IX  F 
CAN INE  DI STEMPER  V I RU S  
S E R OL OG I C  REAC TORS 
BEAR DATE LOCATION S EX AGE W E I GHT 
452 06/ 1 9/78 Catal oochee M 3 . 0 220 
352 06/27/78 Col l i n s  Crk.  M 3 . 0  80 
321 06/29/78 Parsons Br. F 3 . 0  95 
404 06/29/78 Parsons Br . F 3 . 0  1 05 
360 06/30/78 us 441 M 2 . 0 1 40 
461 07/ 0 1 / 78 Bote M t .  M 9 . 0  200 
463 07/07/78 Bote M t .  F 1 1 . 0 1 30 
465 07 / 1 1 /78 Bote M t .  M 3 . 0  1 45 
373 07/1 3/ 78 Chimneys M 1 28 
358 0 7/ 1 7/ 7 8  Chimneys F 8 . 0  1 50 
466 07/22/78 Tremont M 4 . 0  1 47 
467 07/25/78 Tremont M 3 . 0  1 05 
454 08/05/78 Tremont F 9 . 0  85 
359 08/ 1 2 /78 Cades Cove M 3 1 0  
469 08/ 1 2 /78 Sug a r l a nd Mt . M 7 . 0  305 
405 08/ 1 2/ 78 Bu n ker M 3 . 5  90 
E-7 08/ 1 3/ 78 Parsons Br . F 7 . 0  1 25 
358 08/ 14/78 Cosby M 1 20 
361 08/ 23/78 us 441 M 1 . 0 7 5  
305 08/24/78 Tel l i co F 6 . 0  1 05 
4 1 0  08/26/78 Bunke r  M 1 . 0 58 
366 08/ 3 1 / 7 8  El kmont M 1 0 . 5  500 
4 1 3  09/ 0 1 / 7 8  Parsons Br . M 4 . 0  1 32 
476 09/ 04/78 Bote Mt . F 5 . 0  1 25 
4 1 4  09/05/78 Parsons Br . F 3 . 0  1 00 
479 09/06/78 Bote M t .  M 4 . 0  1 75 
478 09/ 1 0/78 Bote Mt .  M 2 . 0  1 2 5 
603 05/ 1 7/ 7 9  Cosby M 4 . 0  235 
604 05/ 1 8/79 Ch imneys M 3 . 5  98 
606 05/28/ 79 u s  441 F 8 . 0  1 2 0  
4 1 6  06/02/79 Parsons Br. M 3 . 0  75 
609 06/04/79 us 441 F 4 . 0  1 50 
486 06/05/79 Bote Mt . F 3 . 0  75 
4 03 06/06/79 Parsons Br . F 4 . 0  95 
322 06/07/79 Tel l i co M 4 . 0  1 8 0  
61 2 06/ 1 2/ 79 Chimneys M 1 . 0 50 
335 06 / 1 4/ 7 9  Te l l i co M 4 . 0 1 55 
337 06/ 1 5/79 Tel l i c o  M 3 . 0  1 1 5  
306 06/ 1 5/ 7 9  Tel l i co F 4 . 0  90 
402 06/1 8/79 Parsons Br . M 200 
6 1 3  06/22/79 Chimneys M 3 . 0  1 4 0  
405 06/22/79 Bunker M 4 . 5  1 00 
575 06/ 27/79 Smokemont F 6 . 0  1 60 
576 06/ 27/79 Smokernont F 1 2 . 0  220 
461 06/30/79 Bote M t .  M 1 0 . 0  1 70 
6 1 6 06/30/79 us 441 F 3 . 0  70 
305 07/ 1 3/ 7 9  Tel l i co F 3 . 0  9 0  
494 07/ 1 3/ 7 9  Suqar l a nd Mt .  F 6 . 0  65 
6 1 7  07/ 3 1 / 7 9  u s  441 M 0 . 5  1 7  
609 07 / 3 1 / 79 us 441 F 4 . 0  1 40 
504 08/30/79 Bote Mt . M 5 . 0  1 50 
578 09/04/79 Smokemont M 1 . 5 33 
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V I TA 
Wi l l i am Joseph Coo k ,  son of Carl i s l e  and E l eanor Coo k ,  wa s born 
i n  Memph i s ,  Tennessee on 28 December 1 949 . He attended Treadwel l H i g h  
School i n  Memphi s ,  graduati ng i n  1 967 . H e  a ttended Memphi s  State 
Un i versi ty and grad ua ted i n  1 972  w ith  a Bachel or of Arts degree i n  
b i o l og i cal  and earth sc i e nces . He worked as a seni or research 
assoc i a te at The Uni versi ty of Tennessee Center for Hea l th Sci ences , 
Depa rtment of Ped i a tri cs  from 1 968 unt i l 1 97 7 . I n  Apri l 1 978 he wa s 
emp l oyed i n  Resou rce Ma nageme nt Di v i s i o n  of t he Nat i ona l  Park Serv i ce ,  
Grea t Smoky Mounta i ns Nat i onal  Park , Gatl i n bu rg , Tennessee . I n  1 978 
he began  Graduate School i n  the Departmen t of  Fore st ry , Wi l d l i fe ,  a nd 
F i s heries  a t  The Un i versi ty of Tennessee , Knoxv i l l e .  H e  marr·i ed 
Patrese Ham i l ton i n  May 1 982 and re s i d es i n  the na ti ona l park . He 
recei ved h i s  Mas ter ' s degree in Wi l dl i fe and F i sher i e s  Sci ence i n  
Aug u st 1 982 . 
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